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PRECISION MEASUREMENT FOR LARGE, 


Here is another brand new Jones & Lamson 
Optical Comparator and Measuring Machine. Its 
unique feature is a work table supported on two 
heavy duty columns having 10 pitch hardened and 
ground lead screws, allowing fast, high precision 
measurements. 

The new J&L FC-14ER provides a 10” lateral, 
8" vertical measuring range. Spacious table top has 
two fixture slots and is 32” by 8”. Roller bearings 
provide smooth, fast, accurate traverse. Lamp- 
house on this large capacity comparator is adjust- 


HEAVY WORK AS WELL AS TINY PARTS* 


able for maximum throat clearance from 16” to 18” 
without obstruction to operator. 

This new quality control tool has all the advanced 
design features of J&L Comparators. For example: 
J&L Telecentric Optical System requires no ad- 
justments when changing magnifications. Elec- 
tronic variable speed adjustment provides finger- 
tip control for slow and fast positioning motions. 
And optional features such as the Normal Re- 
flection Unit extend versatility even further. Get 
complete details. Write for Folder GL-6111. 


Normal Reflection Unit pro- 
vides maximum brightness, 
regardless of surface finish of 
part being inspected . . . even 
at high magnifications. 


* Small Items Too 
Sometimes it is hard to make 
the best even better... but 
it is done here. 


Although you can inspect the 
tiniest and lightest parts, with 
utmost precision, on this com- 
parator — you can also han- 
dle the brute jobs to the same 
degree of accuracy. Extra 
capacity and rigidity make 
the awkwardly long, or quite 
heavy, objects easy to handle. 


MODEL FC-14ER 


JONES & LAMSON MACHINE COMPANY 


510 Clinton Street, Springfield, Vermont 


Turret Lathes + Automatic Lathes + Tape Controlled Machines + Thread & Form Grinders « Optical Comparators « Thread Tools 
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Interference 
Microscope 


for measuring minute depths of roughness 
(80 to 1.2 micro inches) 











This instrument, which has magnifica- 
tions of 80x, 200x and 480x, is designed 
especially for critical examination of 
super-finished surfaces, thickness of 
coatings, changes of surface structures 
due to wear, impact, stress, strain, cor- 
rosion, as well as for the studying 
of polished and etched metallurgical 
specimens. 

It is equipped with built-in Thallium 
and white light illuminators. A mini- 
ature camera, which is attached, pro- 
vides photographs on 35mm _ film 
(Ix1*2”). 


Made in 
West Germany 


Write for detailed literature on the Interference Vicroscope. 


COMPLETE 


GA FIL BEDS, BPG OZ, 5°°\'1E Facuties 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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Controlling Quality in the 


Production-Engineering Climate 


Part Il 





Editorial Note 
This is the final part of this article. Part I 
appeared in the November, 1961 issue. 





Stage !1—Initial Production Run 


The Initial Production Run Stage represents that 
portion of the manufacturing cycle up to approxi- 
mately ten to 25 percent completion of the order. 
Here is where the effects of the method, man, ma- 
terial and facilities upon the quality, quantity, and 
economic requirements are closely scrutinized, and 
altered where necessary. It is at this stage that the 
effects must be particularly compatible with the re- 
quirements, for what follows is only as good as what 
has been initially established. Economically the costs 
of detection and prevention in this stage are only a 
fraction of the magnitude that the costs would reach 
if the undesirable effects were permitted to carry 
over to Stage III, the Regular Production Stage. The 
quality control activities in Stage II are described 
below. 


Product & Process Quality Reporting Method 


Since the ultimate measure of quality in process 
is the actual evidence of product yield and mortality, 
provisions must be made for maintaining and present- 
ing the “quality score.’’ How should the data be col- 
lected, analyzed, and presented? How frequently 
should reports be issued? How sensitive should they 
be? These questions, which are usually unique to the 
production-engineering type of job, confront our 
quality control activity. 

An effective system of reporting is described below: 

a. Six copies of the Inspection Report (Fig. 7) 
covering types of components and assemblies at all 
stages of product growth are distributed to manufac- 
turing supervision, methods engineering, production 
control, cost control, cuality control and process in- 
spection 

b. Data from the Inspection Report is collated, 
analyzed, and fed-back by quality control in the 
following manner 

(1) Weekly Quality Summary Report describes 
percent defective rates on a weekly and to-date basis 

2) Weekly Report of Leading Defccts 
out leading defects and trends 

(3) Monthly Product and Process Quality Reports 

graphically depicts, on a percent defective basis, the 
otal mortality, scrap and rework (on a monthly and 
cumulative basis) charged to the appropriate manu- 
facturing shop. Monthly control limits p’ 4+ 26 are 
ncorporated in this report (Fig. 8) so that perform- 


points 
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ance can be compared to a standard. Out-of-control 
conditions are associated with the leading defect(s) 
so that corrective action can be directed most ef- 
fectively 

c. The First-Piece or Layout Inspection Report is 
used to record results of first-piece inspection during 
processing, or layout inspection on new or modified 
foundry castings. Notice in Fig. 9 that first piece 
inspection is only performed in limited cases. 

d. The Frequency Distribution Report is used when 
inspection data are in variables (Fig. 10). This report 
can be attached to the Inspection Report or to any 
other report of product or process quality which is 
fed back to methods or design engineers. Analysis of 
the frequency distribution is done by quality control 
We look upon the frequency distribution as a tool, as 
well as a concept. This is an effective way to condense 
and summarize continuous data that permits the 
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Figure 7 — Inspection Report 
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Figure 8 — Monthly Percent Defective Report — 1960 


reader to quickly estimate the central tendency and 
variability values. 


Attribute Control Charts (“p” and “ce” charts 
per product and shop) 


The attribute control charts, which measure the 
variability of fractions defective and numbers of 
defects, are an excellent tool for observing the gen- 
eral stability of process quality. The fraction defec- 
tive (“p’’) chart and number of defects (‘“‘c’’) chart 
are a quick and effective means of isolating quality 
problem areas. They serve as time saving devices 
for concentration of effort. Normally, when a product 
or shop exhibits process stability in the early stages 
of manufacture, the expenditure of many trouble 
shooting man-hours is minimized, and more empha- 
sis can be directed toward out-of-control problems. 


Process Capability Studies 


Process capability studies find wide use during the 
Initial Production Run Stage (Stage II) as well as 
during the Process Stabilizing and Regular Produc- 
tion Stage (Stage III). Failures to meet reasonable 
specifications result from (1) inadequate process 
capabilities and/or (2) inadequate operating controls. 
Knowledge of the existing process capability can help 
in diagnosing the cause or causes of the failure. 
Knowledge of machine capabilities and control allow- 
ance requirements avoids the dissatisfactions which 


DECEMBER, 1961 


result from inability to meet specifications and re- 
duces the excess costs involved in over tooling. 

The application of process capability concepts in 
the production-engineering climate is not limited by 
the generally irregular production or newness of 
components and assemblies, but due to the small 
quantities of our orders, smaller sample sizes must 
be used. Naturally we lose a certain degree of reli- 
ability as the sample data decreases. (Data on aver- 
ages increase in reliability as the square root of the 
sample size, while data on spread become more reli- 
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able as the square root of twice the sample size.) 
However, because we are willing to risk a certain 
decrease in accuracy, we employ capability studies 
using 50 to 100 pieces on potential trouble spots. The 
important thing is that the statistical analysis of small 
samples still gives a better estimate of the process 
or product than an intuitive decision does. An ex- 
ample of a capability study is presented in Fig. 10. 


Quality Control Instructions to Process Inspection 


The carrying out of a quality control technique, 
method, or plan involves — in many cases — assist- 
ance and participation by Process Inspection. 

Written instructions must be made available to the 
process inspectors to prevent misunderstandings, 
oversights and the like. These instructions are of 
particular importance in the production-engineering 
climate, because many times there is no second chance 
to run the job. Figure 11 is an example of a Quality 
Control Instruction form. Such instructions can in- 
clude variable control charting methods, procedures 
for carrying out a special test, changes in sampling 
frequency, the initiation of a process capability study, 
or the application of a new piece of test equipment. 


Audit Product and Process Quality Results and 
Initiate Corrective Action 


Auditing of product and process quality results 
identifies significant quality problems. 

“Significant,” in the production-engineering case, 
means out-of-control mortality, heavy dollar losses, 
noticeable interruptions in processing, functional 
shortcomings, inspection inaccuracies, unrealistic 
specifications, etc. 

Auditing includes daily shop visits to observe at- 
tribute and variable control chart results, results of 
special tests; review of daily, weekly and monthly 
quality trends and costs; and evaluation of incoming 
and outgoing quality. Corrective action on problem 
cases usually demands a team approach. The team 
consists of a small number of people, each of whom 


can contribute something to the solution of the prob- 
lem. The corrective measures in process and product 
control are frequently elusive to the quality control 
group. While there are basic statistical tools (capabil- 
ity study, control chart, regression study, significance 
tests) that we can use, there are many times when 
the right answer escapes us. It is here that the team 
approach is of immeasurable value. 


Training in Quality Control Techniques 


Before training in quality control methods and 
techniques is given to process inspectors, methods 
engineers, and supervision, their backgrounds and 
positions in the organization are considered. We teach 
the simple concepts or try to fill a particular need 
during the classes which average two hours a meet- 
ing. Ample handouts and demonstrations accompany 
each class session. Regardless of the type of individ- 
ual in the class, his interest must be aroused in order 
to take the statistical quality control concepts and 
application away from the “mystic” stage and into 
the useful tool stage. Actually, we look upon training 
from the standpoint of a “Problem-Solving Clinic.” 

Simple demonstration devices are used wherever 
possible. Little or no homework is required, since on- 
the-job application can indicate the degree of pro- 
ficiency attained. 

Subject matter covered includes: 

Frequency distribution study 

Variable control charting 

Attribute control charting 

Attribute sampling 

Variable sampling 

Accuracy in reporting 

Inspection short-cuts 

Gaging accuracy 

Inspection-production relationships 
We feel that training in quality control methods and 
techniques is a continuing thing necessitated by per- 
sonnel turnover, greater amplification of basic funda- 
mentals, newer ideas, etc. 


TABLE I—Coordination of Quality Control and Process Inspection 


Quality Control 


. Provide Lot Sampling Plans and Machine In- 
spection Plans 


2. Develop Reporting System 
Analyze Data 
Issue Appropriate Reports of Quality 

3. Analyze Data 
Suggest Approaches to the Study of Problems 

. Develop and Test Sampling Plans 

. Develop and Test Quality Control Plans and 
Procedures 

6. Develop and Recommend Application of Preven- 
tive Measures 

. Measure Dollar Value of Scrap and Rework and 
Study Shop and Process Quality Trends 

. Experiment With New Gaging and Measuring 
Devices 

. Provide Training and Orientation in Quality Con- 
trol Techniques 

. Study Outgoing Quality Rates and Make Recom- 
mendations to Process Inspection 

. Monitor, Review, and Maintain Active Case His- 
tory Files 
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Process Inspection 


. Provide First Piece Inspection, Machine Inspec- 
tion, Lot Sampling Inspection, and 100 Percent 
Inspection 

2. Feedback Product and Process Quality Data 


3. Provide Daily Shop Trouble Shooting of Product 
and Process Quality Problems 
. Apply New, Modified or Revised Sampling Plans 
5. Apply and Assist in Developing Quality Control 
Plans and Procedures 
. Apply Preventive Measures 


. Identify and Report Defective Material 

. Test New Gaging and Measuring Devices 

. Apply New Quality Control Techniques 

. Adjust Inspection Activity in Line With “Cus- 
tomer Needs” 

. Prepare Reports: Rejection, First Piece, Lot In- 


spection, Frequency Distribution, Quality Prob- 
lem, and Material Review Committee 





Development of New Techniques for 
Analysis of Quality Problems 


The development of new techniques for attacking 
and analyzing quality problems follows the familiar 
phrase, “there is a better way to do it find it.” 
Often the statistical and engineering man-hours in- 
volved in solving a quality problem become monu- 
mentally costly, and do not provide the answers in 
sufficient time for practical purposes. Such situa- 
tions have forced quality control to explore short and 
rapid statistical techniques nomographs, tables, 
charts as adjuncts to the more sophisticated tech- 
niques 

We find that a dual approach to the use of statistical 
techniques in the production-engineering climate 
works best both the more accurate detailed tests 
and the short and rapid tests are considered. Natural- 
ly, with the short and rapid tests, there is a decrease 
in efficiency which must be recognized. (See Appen- 
dix 2.) Basically, it is a matter of balancing the de- 
crease in accuracy of one answer with the increase 
in precision, time, and manpower necessary to obtain 
a more reliable answer 


Coordinate Quality Control and 
Process Inspection Effort 

In view of the variety of quality control techniques 
employed and problems encountered by process in- 
spection, the coordination of quality control and 
process inspection activities is essential during the 
Initial Production Run stage: many new ideas and 


techniques are tested at this time for feasibility of 
application during Stage III. An example of this co- 
ordination appears in Table I. 


Stage Ili— Process Stabilization and 
Regular Production 


In Stage III, there is a general stabilizing of quality 
effort. Some settling down or elimination of signifi- 
cant defects occurs. This stage continues through to 
the completion of the order. 


Comprehensive Management Report of 
Product and Process Quality 
Comprehensive reporting in Stage III keeps mn- 
agement informed of product quality, types of lead- 
ing defects, out-of-control! conditions, losses due to 
scrap, and corrective measures taken. Reports to and 
from management regarding product and process 
quality also clarify the problems that must be solved. 
We strive for clear, concise reports. It should be 
pointed out that in the production-engineering type 
climate, with its wide variety of items of low and 
medium density, reports may snowball in size if they 
are to accommodate the many components, assemblies, 
and processes. Such reports are cumbersome and lose 
their effectiveness. To prevent this our reports in- 
corporate simple histograms, line charts, and numeri- 
cal summaries. They highlight out-of-control condi- 
tions. It is truly a challenge to present a brief report 
which contains the key elements and really captures 
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Figure 12—Variable Control Chart 
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management’s attention. Actually, the purification of 
reporting to meet the company’s needs is a continu- 
ing problem. 


Statistical Studies on Product and 
Process Quality Problems 
The statistical techniques most frequently used in 
our production-engineering climate are the frequency 
distribution analysis, correlation analysis, significance 
tests, analysis of variance, and design of experiments. 
Some applications of each of these five techniques 
are described below: 
a. Frequency Distribution Analysis 
(1) Process capability studies 
(2) Dimensional changes of a part during various 
stages of machining 
(3) Ballistic results of artillery ammunition 
(4) Consistency of the accuracy results of small 
arms ammunition 


b. Correlation Analysis 

(1) Physical change in ammunition after heat- 
treatment 

(2) Dimensional changes in fire control and am- 
munition parts with the application of vari- 
ous processing techniques 

(3) Relationship of ammunition accuracy be- 
tween results at 300 yards compared to re- 
sults at 600 yards 

(4) Absenteeism of inspectors due to weather 
conditions 

c. Significance Tests 

(1) Ammunition accuracy between “defective” 
and defect-free cartridges 

(2) Comparison of the average and variability of 
product quality from various sources of 
supply 

(3) Comparison between an expected test result 
and an observed test result for ammunition 

(4) Accuracy of decisions between inspectors 

(5) Inspection results when using different fire 
control test fixtures 


d. Analysis of Variance 
(1) Effect that different ammunition and dif- 
ferent guns have on accuracy 
(2) Effect that working days have upon male and 
female inspectors 
(3) Effect that different pull-test methods and 
bonded assemblies have upon pull-test results 
(4) Effect of machines and operators upon prod- 
uct quality 
e. Design of Experiments 
(1) To evaluate ammunition accuracy and gun 
effect at different ranges, considering order 
of firing ammunition in guns, method of 
cooling, and period of gun usage 
To evaluate a new process 
To study functional results of new design 
under varying loads, temperatures, pressures, 
etc. 
Study of these techniques is recommended by refer- 
ence to available text books; some of which are listed 
in the references of this article. 


Review and Adjust Sampling Plans 

Changes in product variability, economics of in- 
spection, dollar value of material, outgoing quality 
rates, requirements, or modifications in processing, 
demand a re-evaluation of inspection plans for pos- 
sible adjustment or replacement. This entails a close 
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re-examination of the “O-C” curve, AOQ curve, 
sample size, acceptance-rejection criteria, amount of 
inspection curve, and administration of the plan. For 
example, consistently good, outgoing quality can 
make possible a change from a single-sampling plan 
on a class basis to a multi-level, continuous sampling 
plan on a characteristic basis, resulting in very notice- 
able savings in inspection man-hours. Or a sensitive 
single-sampling plan can be effectively replaced by a 
double-sampling plan when quality is consistently 
either very good or very bad. Again, machine inspec- 
tion with variables control charts might be reduced 
from subgroup samples of five per hour to five per 
two hours or one piece per hour, based upon the sta- 
bility of the constant-cause system. Variables sam- 
pling plans replace attributes sampling plans when 
conditions are right, thereby reducing sample sizes 
noticeably. Numerous other types of sampling plans 
can be modified or replaced frequently. 


Variables Control Charts (X and R). 

It is impractical to indiscriminately apply variables 
control charts in the production-engineering climate 
because the manpower needs are prohibitive. There- 
fore, attention is directed only toward quality prob- 
lems such as: (a) leading defects, (b) close toler- 
ances that can be the source of trouble, (c) character- 
istics on components contributing to assembly diffi- 
culties, (d) past repetitive failures in meeting re- 
quirements on similar parts, (e) important physical 
or functional tests, (f) machine groups that have 
been out-of-control on a fraction defective basis, and 
(g) new or modified machines. Usually, X and R 
charts are employed with subgroup sample sizes up to 
ten pieces, but occasionally, X and o charts are used 
with subgroup sample sizes of 12 to 15 pieces. 

Every control chart that is placed out in the shops 
is originally designed by quality control on a repro- 
ducible form (Fig. 12) and then turned over to 
process inspection, along with reproduced copies. The 
time saved by reproducing copies has been most 
significant. Control charts are maintained by process 
inspection, and monitored by quality control. When 
the need for such charting is eliminated the charts 
are immediately removed. 


Audit Product and Process Quality Results 

Complacency and rigidity of industrial operations 
is tantamount to industrial suicide in today’s market 
of complex equipment. It is necessary to constantly 
audit performance to determine past, present, and 
future capabilities. 

From these determinations, various courses of ac- 
tion can be pursued, ranging from purely informa- 
tional and advisory to major changes in method, 
manufacturing, or design. 

Auditing includes: 

(a) Weekly review and analysis of “Leading Defeets” 

(b) Monthly review and analysis of “Shop Process 
and Product Quality” 

(c) Monthly review and analysis of process averages 
and sampling effectiveness 
Monthly review of scrap dollar losses for shop 
and product 
Quarterly appraisal of inspection costs compared 
to scrap dollar losses 
Continuous monitoring of variables and attri- 
butes control charts maintained on quality prob- 
lems or leading defects 





(g) Periodic appraisal of adherence to quality assur- 
ance plans and procedures 

(h) Analysis of outgoing product quality levels and 
problems 

(i) Appraisal of product and process quality from 
new processes 

(j) Analysis of field complaints 

The audit results serve as a basis for adjustment in 
processing or inspection, directly toward the realiza- 
tion of optimum performance. 


Analysis of Quality Problems for Feedback to 
Design Engineers and Methods Engineers 


A good working relationship should exist between 
the design engineer, methods engineer, and quality 
control engineer for the evaluation of product quality 
before the start of regular production, during the 
stages of prototype manufacture and in the course of 
regular manufacture. 

The quality control engineer contributes to the 
feedback cycle to design and methods engineers by 
working on the: 

(a) realism of specifications, 

(b) practicality of tolerances, 

(c) test sample sizes, 

(d) evaluation of inspection and test results, 

(e) compatibility of tolerances with machining capa- 
bilities, 

(f) quality control planning, 

(g) design of industrial experiments, 

(h) developing of a quality index or a composite 
picture of the final product quality, and 

(i) application of advanced gaging. 

The contributions made by the quality control engi- 
neer are both engineering and statistical. The closer 
the quality control engineer stays to the new or 
modified design, the more effective is the prevention 
of quality problems. Concentrated effort devoted to 
the details in the early interval of the product growth 
eliminates much trouble-shooting during manufac- 
ture. 


Analysis of Costs of Achieving and Maintaining 
Product and Process 


The acid test most frequently used by management 
in evaluating the efficiency of the quality activity is 
the cost of its operation. The economics of quality in 
the Operations Division is judged by the proportion of 
the scrap dollars to the production dollars. Compari- 
sons are maintained and studied monthly for each of 
the major manufacturing shops and for each major 
type of production item. Actually, the comparison is 
expressed in terms of a simple percentage index (I): 


I— D/P x 100 
where 


I = % (index) 
D = accumulative dollar value of scrap material 
P = accumulative production dollars expended 


Each month, the complete dollar picture is presented 
to management, with appropriate recommendations. 
From this economic appraisal, various courses of 
action are pursued. This might include (1) adjust- 
ment in inspection for more effective control meas- 
ures at the operation(s) causing significant defects, 
(2) closer supervision devoted to certain products or 
operations, (3) re-evaluation of the process by meth- 
ods engineering, (4) different tooling needs, (5) 
changes in material, etc. (See Fig. 13.) 
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Conclusion 

There is no one best way of controlling quality in 
the production-engineering type of industry. On the 
other hand, the science and management of quality 
control has advanced sufficiently to offer numerous 
ideas and techniques for coping with particular situa- 
tions. In this article, an attempt has been made to 
describe an approach to the control of quality in an 
industrial climate where planning, control and man- 
ufacturing are faced with a wide variety of low 
density items which range through all degrees of 
complexity. Practical quality control applications, to- 
gether with theoretical techniques have been tailor- 
made to meet the need. 

This discussion has been presented in the sincere 
belief that regardless of the system employed in con- 
trolling and assuring quality, there must be integrated 
and systematic thinking. The increasing demands for 
precision in military and consumer goods demands 
that quality control people effectively design their 
operations. 
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Appendix 1! 


Quality Assurance Provisions 
These quality assurance provisions pertain to: 
Case, Cartridge, C-8593354 Rev. C, Part No. 8593633, 
Propellant Actuated Device. 
1. Classification of Defects 


Method of 

Defect Inspection 
A. CRITICAL 

(1) Metal Defective (cracks, splits, 

cold shuts, inclusions, lamina- 

tions, perforations, porosity or 

any similar defect) Visual 
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B. MAJOR 

(1) Concentricity of large diameter 
with small diameter Gage 

(2) Length to datum diameter Gage 

(3) Thickness of base Gage 

(4) Thickness of wall Gage 

(5) Mouth chamfer missing or in- 
correct 

(6) Protective finish inadequate or 
defective 

(7) Foreign matter 


*. MINOR 
(1) Small diameter Gage 
(2) Large diameter Gage 
(3) Total length Gage 
(4) Flatness of base Gage 
(5) Radius missing or incorrect Visual 
(6) Surface finish, improper Visual 
(7) Burr or sharp corner Visual 


Visual 


Visual 
Visual 


2. Examination — One hundred percent examina- 
tion shall be performed for all critical defects. Exam- 
ination for major and minor defects shall be per- 
formed in accordance with Standard MIL-STD-105 
on a single defect basis. The AQL shall be 0.25 per- 
cent for each major defect and 0.40 percent for each 
minor defect. Four power (4X) magnification may be 
used to perform visual examination for such defects 
as burr and foreign matter. 


3. Government Verification — Government product 
inspection will be used to verify the quality of prod- 
uct offered for acceptance. The product inspection 
will employ MIL-STD-105B, “Sampling Procedures 
and Tables for Inspection by Attributes,’ making use 
of the AQL’s listed in paragraph 2, “Examination.” 
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Appendix 2 


A Comparison Between Detailed and 
Rapid Statistical Test 


Problem #1—Close tolerance, leading defect, poten- 
tial processing problem, or capability 
of process desired 

A. Customary Statistical Technique: Process Capa- 

bility Study 

1.1 Select 100 to 200 consecutive pieces from an 
approved process 

1.2 Study the frequency distribution of readings 
and calculate: 


x 


where, 
= arithmetic mean 
— specific observed values 
- sample size 
- standard deviation of sample 
— standard deviation of population (estimated) 
Calculate the process capability: 


Process Capability — 66 
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‘Figure 13 — Monthly Scrap Dollar Index — Operations Division 
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1.4 Analyze frequency distribution for skewness 
and kurtosis 


mM, 
~ ~ (skewness) 


ag (m,)* 2 


m 
%. = : ; (flatness) 


(m,) 


where, 


Ms 


ih. = 


1.5 Solve for the estimated population fraction 
defective from sample results by performing 
the following: 


Upper Limit 


aA 


0 


Z; 


Lower Limit 


A 
o 


co to Z, 
2 to Zp 


Area from 
Area from 


where, 
area between specification 
limits (fraction good) 
area outside specification 
limits (fraction defective) 
fraction defective below 
lower specification limit 
fraction defective above 
upper specification limit 
B. Short-Cut Peehnique: Limited Process Capability 
Study 
1.1 Select 15 consecutive pieces from an approved 
process 
Visually study 
“normality” 
Determine range (R) of 15 pieces 
Estimate standard deviation of individual 


l ~ Ay 


frequency distribution for 


values (3) from range. The range can be used 
for estimating the standard deviation only 
when the universe being sampled is near 
normal, and in wide majority of industrial 
quality control situations, this is the case. For 


aA 
a 15 piece sample: o — 0.288R 
The use of sample quasi-ranges in estimating 
the standard deviation can also be employed 


P Aw 
to realize an increase in efficiency of the a. 
For a sample size of 15 pieces, a 92% efficien- 


A 
cy for estimating o can be realized by 


¢ = 0.1546 (w, + 1.2011 w,) 
where 
Wy, — range between largest and smallest 
number 
Ww range between second largest and sec- 
ond smallest number 
1.5 Calculate the process capability: 


~ 

Process Capability — 66 
1.6 Estimate the population fraction defective 
from sample results by referring to the cir- 


AREA UNDER NORMAL CURVE 
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itil! 
STANDARD DEVIATION 


46% OF TOTAL 
AREA LIES IN 
BAND. 


EXAMPLE 
B:7,074 





NORMAL CURVE AREA NOMOGRAM 
Figure 14—Area Under Normal Curve and Normal Curve Area Nomograms 


cular nomograph for “Area Under Normal 
Curve” (Fig. 14). 

Problem #2—Significant defect, processing problem, 
important characteristic, or potential 
quality difficulty 

. Customary Statistical Technique: Variables Con- 

trol Charting 

2.1 Accumulate about 25 subgroups (sample sizes 
of 4, 5 or 6 per subgroup) of measurements, 
where each subgroup is usually selected from 
the machine every few hours. 

2.2 Calculate control limits for average (X) and 
ranges (R) of subgroups 

=X 
n 

X+A.R; LCL, = X AR 

=R 

n 


UCL, = D,R; LCLry = D,R 


where, 


grand average of subgroup average 
average range of subgroup ranges 
number of subgroups 

upper control limit for average 
chart 

lower control limit for average 
chart 

upper control limit for range chart 
lower control limit for range chart 
factors for average and range 
charts depending upon sample size 
n, of subgroup (See Table II) 
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2.3 Compare subgroup averages and ranges with 
control limits to determine constant cause sys- 
tem (values within control limits) or assign- 
able cause system (values outside control 
limits). 

Determine variability of individual measure- 
ments and estimate of process from: 


R 
c= d. 
estimate of standard deviation of universe 
of individual measurements 
average range of subgroup ranges 
factor for estimating (o’) from (R), when 
sampling from Normal universe 
(See Table II) 
Calculate estimate of process from 
Estimate of process — 60’ 
Compare the estimate of process (60’) to 
tolerance range, and take appropriate action. 
. Short-Cut Technique: Limited Variable Control 
Charting 
2.1 Set up temporary control limits on the average 
(X) and range (R) charts for the given di- 
mension without benefit of any prior informa- 
tion or without any preliminary process capa- 
bility study. 
Tne temporary control limits are set up under 
the assumption that the six sigma (60’) spread 
of the distribution obtained from the process 
coincides with the tolerance range of the 
drawing. Thus, if T is the drawing tolerance 
range, then 


however, 
therefore, 


and for sample sizes of five, where dg — 2.326, 
we obtain: 
R = 0.388T 
2.3 Substituting this expression for R into the 
equation for control limits, we have: (For 
n = §$) 
UCL, x, + 0.23T; 
LCL, sm 0.23T 
UCL, 0.82T; LCL, = 0 
where, 
Xy = assumed mean of drawing 
T = tolerance range 
2.4 Where the defect or quality problem has im- 
proved, variables control charts can be either 
removed, or continued using a smaller sub- 
group sample size of perhaps two pieces. The 
control limits are now computed by calculat- 
ing the R from about 10 to 15 sample sub- 
groups (n 5) immediately preceding the 
adjustment in subgroup sample size, and solv- 
ing for o — R/d, 


Table !! — Selected Values of Control Chart Factors 
A» D, D, d, 


0.73 2.059 
0.58 2.326 
0.48 2.534 
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Next calculate ~ 
UCL, = Xy + Ao; LCL, = Xy — Ao; 
UCL» — D.o; LCLp — Dio 

where, for n — 2 


Problem #3—Control of process and product mor- 
tality 
A. Customary Statistical Technique: Attribute Con- 
trol Chart 
3.1 To determine the presence of assignable causes 
of variation associated with fraction defective 
rates, consider the attribute control chart (“‘p” 
Chart). 
3.2 Using the standard deviation of the fraction 
defective as Y p’(1 — p’)/n compute control 
limits as follows: (assume p’ — p) 


/ PUi—p) 
n 


UCL, = p + 3 4) 


a 3 { p(l —p) 
n 


where, 
»bserved average fraction defective 
true process average fraction de- 
fective 
- number inspected (daily, weekly, 
monthly, etc.) 
upper control limit for fraction de- 
fective 
lower control limit for fraction de- 
fective 
B. Short-Cut Technique: Limited Attribute Control 
Charting 
3.1 Determine control limits for “p” chart by 
employing the circular nomograph in Fig. 15 
which solves for 3Y p (1 —p)/n 
Problem #4—Investigate the relationship between 
two variables, or the effect that the 
related variable x has upon the basic 
variable y. 


p 


or 
Figure 15 — Nomograph for Determining Control Limits of “p” Chart 
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A. Customary Statistical Technique: Correlation 
Study 
4.1 Using the slope-intercept method, solve for 
the regression line 
Y,=—a-+ bX 
where, 
a = intercept 


azsxY — IX ZY 
n>X* (=X)? 
n = pairs of observations 


4.2 Then solve for the correlation coefficient, r, 
and the standard error estimate, S, 


= axsY + b3XY n Y? 
| SY? — nY? 
sY? axsY b SXY 
Ss, { 
n 
B. Short-Cut Technique: Limited Correlation Study 
4.1 Test whether two variables are correlated by 
checking the correlation between their ranks, 


using the Spearman rank—correlation test. 
4.2 Compute the standard normal variable, K* 


n(n + 1)(n 1) 6(3d? + 1) 
n(n+1)Vn—1 


b = slope 


\+ if 63d* < n(n+ 1)(n 1) 
} if 6d? > n(n+1)(n 1) 
n number of pairs of observations 
d* — sum of squared differences in rank 


Problem #5—Significance tests on data 
5.1 Test to determine if different samples belong 
to normal populations having the same mean 
and variance (L, test) 
rae (3 ee -) 
- eS eee eee tL 
where, 
S;7 — within sample variance 
S,* variance based upon the derivation of 
all N observations about their mean X 
(The distributions of L, have been ap- 
proximated and tables have been pre- 
pared). 
on number of samples 
5.2 Test to determine if different samples belong 
to normal populations of the same variance 
(L, test) 


L, 


Sx) 
s?... 8,3 


a 


where, 
S,? within sample variance 
S,? mean of the within-sample variances 
5.3 Test to determine the difference in variability 
in two independent samples selected from 
normal populations where the means are the 
same (F test) 


- standard deviation of sample 


*K is normally distributed, but its mean and standard devia- 
tion are 0 and 1; knowing K, you can refer to the table of the 
standard normal distribution to find the probability of a value 
larger than any particular K 
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5.4 Test to determine if there is a difference be- 
tween two sample means where the standard 
deviation of the population is not known, but 
assumed to be the same for both populations 
(t test) 


o 
nN, 


n,S,* + n,S,* 
n,; + n, — 2 
where, 


o = estimate of standard deviation of 
the population 
S, &S. = sample standard deviations 


X, & X, = sample means 


B. Short-Cut Technique: Limited Significance Test- 
ing 
5.1 A test to compare the averages of two popula- 
tions on the basis of two independent samples 
can be performed by the use of the Wilcoxon 
two-sample test. All observations of both sam- 
ples are combined and ranked. The approxi- 
mate standard normal variable (K) is cal- 
culated by 
- 2R 1 n(N as a 1) 


/ n(N + 1)(N — n) 
3 


= sum of the ranks of either sample 
— sample size from which R is taken 
= number of observations in both samples 


(_- if 2R > n (n+ 1) 

}+ if 2R<n(N+1) 
(Having the value K, you refer to the tables of 
the standard normal distribution to find the 
required probability. Such tables show the 
probability of a value larger than any par- 
ticular K. The probabilities in these tables 
are usually either upper-tail type or the two- 
tail type. As a rough guide to the significance 
atttached to your K value, if K is 1.96 or 
greater, it can be assumed that there is more 
than chance between or among the samples. 
This is considering a 95 percent probability 
that a normal distributed variable is within 
+ two standard deviations of the mean. That 
probability is 95 percent for K — 1.96). 


5.2 A test to compare the average of several 
populations on the basis of several indepen- 
dent samples can be had by employing the 
Kruskal-Wallis test. All observations of all 
samples are combined and ranked. The stand- 
ard normal variable is computed from 


K = VY 2H V¥ 2k — 3 
where, 
12 . = 

N(N + 1) i=; ny 
sum of ranks in i-th sample 
number of observations in i-th sample 
number of observations in all samples 
number of different samples 


(See the explanation above in 5.2 for han- 
dling K). 


- 3(N+ 1) 
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Editorial Note 


The following report is the result of a project 
undertaken by the Measurement Survey Team of 
the Aerospace Industries Association and sponsored 
by Sperry Gyroscope Company, Division of Sperry 
Rand Corporation, Great Neck, N.Y. The members 
of the AIA Measurement Survey Team are Chair- 
man Frank McGinnis, Harry Martin, John Novotny, 
and Lloyd Wilson. 











The Sleeping GIANT 
of the Sciences Awakens 


HE KEYSTONE SCIENCE—that upon which all technological advancement depends— 

is metrology, the science of measurement. Progress in metrology, although significant, 
has not kept pace with the soaring accomplishments of some of those johnny-come-lately tech- 
nologies like thermonuclear power, ultrasonic aerodynamics, and ionospheric communications. 
The door to many new and important discoveries can be unlocked only if greater accuracies 
can be attained in those fields of measurements upon which these new sciences depend. The 
giant of metrology is beginning to stir itself and take strides to close the lead. 


You may well wonder how it is possible, with all the eye-opening engineering achievements 
we read about, for something as basic as the ability to measure to be outdistanced. We must 
all agree that things have been happening on the scientific frontier with bewildering rapidity. 
It just isn’t possible to look in all directions at one time, plus the fact that the spur of incen- 
tive has been put to other areas. Our scientists, engineers and educators, and our congressmen 
as well, have had their eyes on the more colorful aspects like the arms race, space travel, 
impact of science on world prestige, etc. There just wasn’t time to look over their own shoul- 


forces were set in motion to awak- 
en the sleeping giant. Although 


Industries Association) to ques- 


ders to make certain that the foun- 
its member companies re- 


dation was being strengthened to tion 


accommodate the additional load. 
Metrology is that foundation. 


U.S. Air Force Makes 
First Move 


Perhaps the first real alarm that 
was sounded came from Colonels 
J. G. Schneider and Richard Stolle 
of the Air Force’s Air Materiel 
Command, Quality Control group 
at Wright-Patterson AFB. They 
requested the AIA (Aerospace 
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garding their needs for improved 
calibrations and standards. In Feb- 
ruary 1959, the Quality Control 
Committee of the AIA, with Sperry 
Gyroscope Company as project 
sponsor, conducted a comprehen- 
sive survey which pinpointed spe- 
cific areas of measurement that 
needed attention. This survey, 
which had the complete coopera- 
tion of the National Bureau of 
Standards, uncovered the perilous 
state of metrology in this nation. 
Much publicity was given the sit- 
uation then and since. Powerful 


momentum is gathering to over- 
come the problem, serious defi- 
ciencies exist. 

Just where are we lacking in 
our ability to measure? We des- 
perately need new and improved 
standards in many categories of 
measurement as well as the pro- 
cedures, instruments and training 
to calibrate against them. For ex- 
ample, there are no satisfactory 
working standards for the mea- 
surement of radio-frequency inter- 
ference. A standard for million- 
pound-thrust must be established 
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before our rocket engines can be 
improved to meet the requirements 
of certain advanced projects. In 
optical measurements, a standard 
sky brightness for “Full Daylight” 
is needed for astro-tracking. At 
present, there is no way to make 
dependable calibrations of infra- 
red, pulse voltage, RF voltage, 
microwave peak power or micro- 
wave noise. These are only a few. 
The list is long. The need is urgent. 

In addition to the above there 1s, 
in many companies, a lack of cen- 
tralized management control over 
calibration programs. There is a 
general lack of traceability of cor- 
porate standards to the national 
standards on a valid calibration 
basis. There is a need for increased 
accuracies in many fields of mea- 
surement—all of which adds up to 
a system which does not speak 
well for our level of attainment in 
the science of metrology 


Attention Is Directed 
to the Problem 


In order to alert the nation to the 
seriousness of the shortcomings in 
attaining extreme accuracies, much 
publicity was given the problem. 
A press conference was held at the 
public release of the Industry Cali- 
bration Survey. Many newspapers 
and industry magazines picked up 
the story and stimulated further 
interest. Many military people, 
such as Lt. Col. K. M. Johnston of 
the Air Force’s Quality Control 
Division (AMC), who witness first 
hand the urgency of the problem, 
are speaking and writing in orde: 
to accelerate improvement. The 
“Measurement Pinch” was given 
its broadest coverage by Beverly 
Smith, Washington Editor of the 
Saturday Evening Post who wrote 
a non-technical expose in_ that 
magazine and thus brought the 
cause within the purview of the 
public. 


National Bureau of 
Standards is Focal Point 


Quite naturally, the first place 
to turn when measurements, stand- 
ards or calibrations are involved is 
the National Bureau of Standards 
which, by act of Congress, is 
charged with the responsibility 
of establishing and maintaining 
the primary standards of physical 
measurement in the United States. 
The Bureau’s 1600 scientists and 
engineers and equal number of 
skilled mechanics and technicians 
conduct a broad research program 
to advance the science of measure- 
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ment. The National Bureau of 
Standards provides the United 
States with leadership in the de- 
velopment of accurate and uniform 
techniques of measurement. It 
strives to stay ahead of the meas- 
urement requirements of science 
and technology. It provides the 
basis for the national measurement 
system. It must develop and main- 
tain national standards to meet 
existing or anticipated needs. NBS 
must furnish essential services to 
promote accuracy and uniformity 
of measurements such as the cali- 
bration of instruments to the na- 
tional standards, the development 
of transfer standards and standard 
instruments, the broadcasting of 
radio signals of standard frequen- 
cy, and of course research and de- 
velopment on measuring processes 
and instrumentation. 

Unfortunately, the total Bureau 
program in these areas is not suffi- 
cient to meet the tremendous de- 
mand for its services, which, over 
the past few years, has grown 
completely out of proportion to the 
staff, facilities and dollars avail- 
able. 

In addition to those activities 
that would directly serve to fur- 
ther the state-of-the-art in meas- 
urement, the Bureau must share 
its budget dollar with many other 
important functions. For example, 
it must cooperate with the states 
in securing uniform weights-and- 
measures inspection and enforce- 
ment. It must work with other 
organizations in the development 
of standard codes and specifications 
and cooperate with other nations 
to insure the compatibility of our 
measurement system with theirs. 
Also, the Bureau must provide data 
on the properties of matter and 
materials which are important to 
science, industry and commerce, 
and which is not available in suf- 
ficient accuracy elsewhere 


NBS Implements a Plan 


Dr. Allen V. Astin, director of 
the National Bureau of Standards, 
points out that the Bureau is seek- 
ing to meet the present critical 
situation in three ways—by en- 
larging and strengthening its own 
calibration services program, by 
encouraging industry to undertake 
improved calibration services with- 
in particular areas, and by de- 
veloping greater cooperation be- 
tween government and industry 
in defining and attacking the most 
important of these problems 

In the latter part of 1960, an 
NBS Advisory Committee on Cali- 


bration and Measurement Services 
was named by Dr. Astin. It will 
be the duty of this group to keep 
the Bureau abreast of trends and 
conditions in industry. This in- 
formation will help in determining 
priorities of the many projects on 
the Bureau’s schedule. It will also 
point out measurement areas 
where mere juggling of priorities 
is not enough—areas where pro- 
visions must be made to increase 
the scope of calibration and meas- 
urement services available from 
the Bureau. 

A modern and vastly improved 
facility is being built by the Bu- 
reau of Standards at Gathersburg, 
Md. At this new location it will be 
possible for the Bureau to offer 
many new services such as the cal- 
ibration of devices in both tension 
and compression up to one million 
pounds. This additional capability 
will greatly accelerate the exten- 
sion of modern force-measuring 
methods. Force measurements are 
widely used in industrial fields 
such as weighing, materials testing, 
automatic control of machinery, 
and rocket development. Consider 
further the Bureau’s program in 
pressure measurements in which 
it will develop absolute pressures 
in the vacuum range. High-vacu- 
um pressures correspond to the 
pressures encountered by missiles 
and space vehicles in flights to al- 
titudes of many miles above the 
earth’s surface. 


Action Is Taken 
by Industry 


Industry has not stood idly by 
in this crisis but has taken active 
steps to goad the giant of metrol- 
ogy into full stride. Within more 
and more companies we see a ten- 
dency to increase funding for fa- 
cilities required to develop new 
techniques in calibration and meas- 
urement—even the inception of 
long-range programs for measure- 
ment research. We see a closer li- 
aison between calibration activ- 
ities and research and develop- 
ment. Participation in technical 
meetings on measurements is 
growing. Companies are financing 
further education in the related 
fields. 

The Quality Control Committee 
of the AIA did not stop in its quest 
to better the measurement capabil- 
ities of the nation at the comple- 
tion of its now famous survey. 
Again with the Sperry Gyroscope 
Company as project sponsor, it is 
coordinating industry participation 


INDUSTRIAL QUALITY CONTROL 





in a program conducted jointly 
with the National Bureau of Stand- 
ards known as the Measurement 
Research Conferences. These are 
a series of meetings between in- 
dustry measurement specialists and 
the Bureau experts. Together they 
probe the exact nature of certain 
measurement problems being en- 
countered. Typical of one of the 
general problems uncovered at 
these meetings is that the weight 
and complexity of equipment is 
often increased due to the need 
for overdesign to compensate for 
measurement uncertainties in the 
design of the equipment. Another 
general problem is that involving 
resolution of measurement dis- 
crepancies which occur during the 
design and development of equip- 
ment. For example, the low con- 
fidence level for the accuracy of 
many types of measurements and 
tests makes it difficult to deter- 
mine whether the cause of the 
discrepancies occurs in the equip- 
ment being tested or in the instru- 
ments with which the tests are 
being made. All of these things cost 
money, cause schedule delays, and 
deteriorate quality, reliability, and 
maintainability of components and 
systems. 

Topics which have been dis- 
cussed thus far at Measurement 
Research Conferences are: micro- 
wave power and attenuation, in- 
ternal diameters, surface flatness 
and finish, gear measurements, in- 
frared, temperatures, humidity, 
pulsed signals, sinewave radio fre- 
quency signals, and microwave 
noise measurements and calibra- 
tions. These meetings are produc- 
ing excellent results in the form of 
recommendations for courses of 
action for NBS, industry and 
others which will result in long 
range as well as interim solutions 
to meet these needs. Meetings have 
been scheduled on other criti- 
cal categories of measurement 
throughout 1961, with additional 
laboratory facilities added to sup- 
port the activities of the expanded 
work force. 


The Military Intensifies 
Their Activities 


The military branches have been 
particularly affected by the slum- 
ber of metrology and they too have 
been active in changing the situa- 
tion. They are training their own 
people, engineers and technicians, 
in the basics of the subject as well 
as in calibration procedures and 
other related topics. Increased 
weight is being given to calibra- 
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tion and standards in military 
quality control programs. In par- 
ticular they are evaluating con- 
tractors on the points of trace- 
ability of their standards to NBS, 
frequency of calibrating their test 
equipment, procedures used, and 
accuracy ratio in going from one 
calibration level to another. The 
Air Force surveyed its facilities 
recently and found available a sur- 
plus heavy-press plant near New- 
ark, Ohio. This has a concrete pit 
200 feet long, 60 feet wide and 60 
feet deep. There are approximately 
25,000 tons of reinforced concrete 
in this pit. It is presently being 
modified into the Air Force cali- 
bration laboratory and will be 
known as “Heath Annex” at Day- 
ton Air Force Depot. This is a 
“concrete” example of USAF’s de- 
termination to improve calibration 
in that Service. 

The Navy Bureau of Weapons 
recognized the general lack of 
standardized measurements 
throughout the country and initi- 
ated the SLIM program (Stand- 
ards Laboratory Information Man- 
ual); officially designated as the 
Bureau of Weapons Calibration 
Program. The mission of the pro- 
gram is to insure the maintenance 
of accuracy, within design limits, 
of all testing and measuring sys- 
tems employed in the Bureau of 
Weapons. This same program is 
also used by the Bureau of Ships. 

A suggestion for the formation 
of an Association of Standards 
Laboratories has been made by 
Harvey W. Lance of the Boulder 
Laboratories, NBS. There is tre- 
mendous response to this idea since 
Mr. Lance pointed out that such 
an organization could competently 
make great headway in solving 
measurement problems that both 
the military and industry are look- 
ing to the National Bureau of 
Standards to solve. First steps have 
already been taken towards mak- 
ing this association a reality. 


New Center for 
Measurement Science 


An important long-range action 
taken to rouse the giant of metrol- 
ogy is the combined venture be- 
tween industry, the government 
and the George Washington Uni- 
versity of Washington, D.C., to 
get the youth of America inter- 
ested in metrology and provide 
them with specialized education to 
pursue it as a career. This note- 
worthy undertaking is known as 
the Center for Measurement Sci- 
ence and is operated by the Uni- 


versity’s School of Engineering. 
It was established in September 
1960, with the collaboration of the 
National Bureau of Standards, and 
a financial boost from the Martin 
Company, Baltimore, Md., which 
has been the prime industry spark 
plug behind this idea. A group 
comprised of those interested in 
furthering the measurement sci- 
ence have agreed to support the 
Center by contributions of $5,000 
minimum annually. Three valuable 
accomplishments are realized from 
the generosity of the Associates 
of the Center for Measurement 
Science as they are known: the 
Research Program includes re- 
search and development work re- 
lated to measurements undertaken 
as independent studies by staff 
members of the Center or by per- 
sonnel of Associates; the Service 
Program provides consultation and 
assistance of faculty, staff and fa- 
cilities of the Center on specific 
problems in measurement; and the 
Education Program which offers a 
course leading to an Engineering 
Technologist Certificate and the 
degree of Bachelor of Science in 
Engineering as well as Master and 
Doctor of Science degrees. 

There can be no doubt that me- 
trology is staging a comeback in 
the sciences. Those of us who have 
seen first-hand the frustration, 
chaos and tremendous expense 
caused by the inability to measure 
accurately to extreme tolerances 
sincerely hope that the country 
will never turn its back on metrol- 
ogy again. 

The document which  spear- 
headed awareness to the metrol- 
ogy problem is the Industry Cali- 
bration Survey. This is an ex- 
tremely useful reference since it 
can serve not only as a market 
forecast for manufacturers of 
measurement equipment, but also 
can aid design engineers in deter- 
mining which tolerances are with- 
in the state-of-the-art. Quality 
Control people will find it a handy 
tabulation of the calibration serv- 
ices available from the National 
Bureau of Standards in addition to 
being a categorized compilation of 
helpful measurement information. 

A limited supply of copies of 
this survey report are avaliable at 
Sperry. Until the supply of exist- 
ing copies is exhausted they can be 
obtained on request, but there are 
no plans for reprinting additional 
copies. Requests should be sent to: 
Harry Martin—(2T120), Reliabil- 
ity and Quality Control Communi- 
cations Coordinator, Sperry Gyro- 
scope Co., Great Neck, N.Y. 
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and their application to 


the chemical industry 


H. MACK TRUAX 


Atias Chemical Industries, Inc., Wilmington, Dela. 


he chemical industry is confronted with many 

processes which are characterized by having 
high variability and frequent shifts in the process 
levels. 

The purpose of this article is to present a new 
statistical quality control approach—involving new 
concepts in statistical analysis. This new approach 
centers around the use of the cumulative sum or CS 
chart.'''! These charts allow more optimum solu- 
tions than present charting techniques in the study 
and control of certain types of industrial systems. 

In discussing CS charts, two major advantages will 
be stressed: 

1) Quicker detection power when a true shift from 

control occurs in control procedures. 

2) The ability to use a look-and-see approach that 
allows the application of graphical estimation 
techniques 

Several years ago Page‘*) devised a new charting 
technique labeled “Cumulative Sum Charts” and he 
presented general rules for construction and appli- 
cation of decision procedures. His concept was based 
on the use of runs to increase charting sensitivity by 
combining information from the current sample with 
that of previous samples. He pointed out the fact that 
this idea attains its ultimate in cumulative sums. 
Proper use of CS charts, indeed, allows a look-and- 
see approach whereby one can note at a glance not 
only the value of the last observation but also the 
relations of the last three, four or let’s say the last 
k observations. 

Barnard’*’ has further advanced the theory of 
statistical process control utilizing this general con- 
cept. Barnard’s idea was to consider a system as a 
stochastic process and then apply the CS charting 
procedure to such systems. In this discussion of sto- 
chastic processes and their relation to cumulative 
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sum charts, Barnard considered the factor of estima- 
tion rather than just hypothesis testing. Actual prac- 
tical application has shown that cumulative sums 
possessed a rather phenomenal amount of graphical 
estimation power when they are plotted as CS charts. 
This was pointed out by Truax'’) in a recent anony- 
mous article where the graphical impact of CS charts 
was labeled as a “look-and-see” approach to process 
study and control. 
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Since this is an introduction to CS techniques, the 
basic idea of control procedures will be considered 
and then graphical estimation procedures resulting 
from the CS techniques will be presented. 


While many of the mathematical solutions con- 
cerned with the application of CS techniques to con- 
trol procedures have not yet been completely con- 
structed, cumulative sum charts offer an immediate 
advantage based on the look-and-see approach to 
control and estimation procedures. Certainly one of 
the most persuasive points in favor of CS charts is 
quite readily apparent when the same data are 
plotted both by regular techniques and by CS tech- 
niques. Typical process data from an actual chemical 
system is shown in Fig. 1. Without any information 
as to the underlying concept behind CS charts, it is 
intuitively evident that CS charts present a clearer 
picture of the true system behavior. Points at which 
process changes occur stand out vividly on the CS 
chart, however, such changes are largely hidden 
when using conventional charting techniques. Eval- 
uation of process shift magnitude from CS charts 
depends on ability to estimate slopes, thus practical 
use of CS charts requires further explanation. 


This new concept of CS charts is aimed at tighter 
process control by faster detection and correction of 
small process deviation from control. This concept 
also allows more accurate accounts of real changes 
in process levels relative to the behavior of the 
overall system. Simply, the CS chart is a running 
summation of process deviation from some prese- 
lected control or reference point. It resolves the shot- 
gun or scattered appearance of the regular control 
chart into a visual tracking of process changes. 
Graphically, it cuts out the random noise (inherent 
variability such as sampling measurement and the 
like) in the system. Simultaneously, it magnifies the 
real systematic changes in the system. The net effect 
is literally a look-and-see approach to process study 
and control. 


It will be generally assumed that the data (the x 
measurements) can be plotted as equally spaced 
points (either as samples from a continuous time 
variable or as discrete samples) and are indepen- 
dently distributed as N (u;, o*) where o” represents 
the “‘noise”’ of a system. The primary interest is de- 
tection or estimation of location parameter shifts. 


It should be pointed out that while benefits from 
CS techniques are suggested for certain systems, gen- 
eral recommendations of wholesale replacement of 
regular control charts are not proposed. Certain ob- 
served limitations of CS procedures will be pointed 
out in the main discussion. 


Process Control 


When one considers the basic reasoning behind 
control charts, it must be realized that the most im- 
portant general characteristic of any control chart 
is the average run length scheme‘®:!®) associated 
with the control plan. When the true process level 
remains constant, the average run length L, of the 
scheme is the expected number of samples recorded 
before action is indicated when the process is at some 
constant level 4; 4 = (u—u»)/o. Here py is the 
refererence, or control point, and 4 the true process 
level. Thus Ly is a special case in which the process 
is operating at ut», the control point. The criteria for 
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the selection of one control scheme over another 
should be 


[Min. L, for fixed Lo] (1) 


L, and L, are functionally related to the usual Type 
I and Type II error, however, in such schemes as 
cumulative sums the functional form would become 
quite complicated. In some instances the desired cri- 
teria might be [Max. L, for fixed L,]. However, this 
can be considered merely a dual of (1). 


In earlier articles, some of the sufficient conditions 
surrounding the use of CS charts have been pre- 
sented by Page. It has been shown by Page'!”) that 
utilizing basic concepts, one can map regular control 
chart concepts into a CS charting procedure. His 
mapping of particular control charting techniques 
into a cumulative sum is quite interesting, since it 
gives a real insight into the fact that CS charting is 
not a radically new idea but rather a logical exten- 
sion of Shewhart control chart techniques. 


The formation of cumulative sums from control 
data is indeed simple. In contrast, the mathematical 
solutions associated with CS control procedures are 
quite complicated. Mathematically, cumulative sums 
may be represented as a random walk with one or 
two absorbing barriers. 


The cumulative sum, S,,, is obtained from the origi- 
nal x data by forming, 


S, = 3 (x,—k) (2) 


i=1 


n 


where k is some constant dictated by the particular 
control procedure that has been selected. 


For the one-sided tests k = (tt + u,)/2, where 


u, is the desired rejection level and tt» is the control 
point. Assuming that no action has been indicated 
since x, and the system has been operating at some 
level u;, the action rule for this CS scheme is, 


S, — Min. 8S, =h (3) 
0=<i<n 


where h is a constant that is determined by k and 
the restrictions on Ly, and L,. Thus, when (S, — 
Min. S,) equals or exceeds h, action is taken on the 
system. After a violation of the action rule at the 
r-th point the rule may be reapplied by considering 
a new index i’ — i —r such that points prior to r are 
not considered in future tests. 

In general, application of graphical procedures is 
simple. The points (S,, n) can be plotted on a CS 
chart just as a regular chart of points (x,, n) is 
plotted. Now in Fig. 2 the decision rule can be ap- 
plied by means of a special mask that is constructed 
with a vertical distance of h units. This mask may 
be applied by placing the upper right corner of the 
mask on the last point, S,. The action condition, h, 
will only be satisfied when (Min. S,) either touches 
or falls behind the lower edge of the mask. Graphi- 
cally a new index i’ can be established relative to the 
action condition h merely by disregarding all points 
prior to the last action point when the mask is ap- 
plied. In Fig. 2, the circled point represents the last 
action rule violation. Ewan and Kemp‘) have dis- 
cussed this one-sided test and have prepared tables 
and formulas related to these schemes. They also 
present an alternate method of plotting which is more 
desirable for actual use of one-sided test procedures. 
Tables for fraction defective schemes have also been 
prepared by Page. 
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Figure 2 


The two-sided CS test represents a far more im- 
portant case in processing industries since many 
charting procedures involve properties that require 
two-sided control. 

In this case S, is defined as, 


lly (4) 


The graphical application of this two-sided test 
action is now based on a V-shaped mask. The vertex 
of the V points horizontally forward when placed on 
the chart. Note in Fig. 3 that there is a horizontal 
distance d which has not been cut from the mask. 
Therefore, the important parameters of this mask are 
the distance d and the slope tan 6. The point 0 of the 
mask is placed at the last cumulative sum, S,, and 
past data are reviewed. As with earlier masks no 
action is taken if all points since the last action point 
(i 0) are visible. The action signal results when 
some 5S, (0<i<n) in this interval touches or falls 
behind the mask. 

In practice, masks should be constructed by two 
techniques. One solution requires a “cut-and-try” 
approach whereby d and tan @ are selected by analy- 
sis of past CS charts. The other requires approxi- 
mate solutions of the random walk with absorbing 
barriers on the edge of the V. These solutions allow 
the determination of d and tan @ based on fixing 
Lo, L,, plus the magnitude of process shift that must 
be detected. Goldsmith and Whitfield’*) present 
charts for use in the selection of d and tan @, and 
show that the run lengths of these CS procedures 
are not adversely affected by first-order serial cor- 
relations except for values near +1. Since experi- 
ence has indicated that samples from many contin- 
uous industrial systems do exhibit some degree of 
serial correlation, their findings present additional 
weight in favor of CS techniques. 

Prior to actual application of V masks, consider- 
able past data in CS form is reviewed. CS charts 
are first reviewed by a process engineer who has 
been intimately concerned with the particular sys- 
tem. The CS charts are marked with known changes 
in input variables and general comments regarding 


finished product acceptability. He is instructed to 
develop a mask such that during periods that satis- 
factory product was produced (based on existing 
standards) the mask will not signal action, i.e., all 
points remain with the truncated V. Then during 
periods when finished product is known to be un- 
satisfactory the mask should be so fashioned to sig- 
nal action as quickly as possible. An actual example 
is shown in Fig. 4, where the mask denoted by the 
dotted lines represent the “cut-and-try” form se- 
lected by the engineer. 

Also, a mask based on the Goldsmith-Whitfield 
tables is constructed. This mask is based on selecting 
an L, in the range 3-6 for some predetermined mag- 
nitude of shift, A, from control which is deemed 
important. The average run length for the plan when 
the system is at control must be maintained at some 
high level, usually greater than 300. Such a selec- 
tion was made in Fig. 4 where this solution is shown 
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Figure 3 


as solid lines. The good agreement between the “cut- 
and-try” procedure and the mathematical solution 
exhibited in this example is typical of the situations 
noted in our application of CS control procedures. 

The main purpose of CS control procedures has 
been quicker detection of important process shifts. 
In this CS example, L, was selected to correspond 
to the same L as the previous Shewhart control 
chart''*) with limits at +30. Figure 5 shows the ARL 
functions for the two schemes. This chart clearly 
shows that the CS procedure is uniformly more 
powerful over the important range (0 <A < 3). 
Interestingly, when 4 < 3 the CS procedure is less 
powerful. However, in this range L, is usually less 
than 2—and the differences in average run length 
characteristics in this range would be trivial in most 
schemes. 

After the final selection of the mask, CS charts 
of existing data are again reviewed by the plant 
quality control department. Comparisons of extended 
amounts of data before and after application of CS 
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control procedures has visually reflected the greater 
improvement in detection power than has been sug- 
gested by the ARL curves in Fig. 5. 

In some cases these CS techniques have actually 
been set up in the process control room. The opera- 
tor responsible for the system actually plots response 
data and makes decisions relative to process control 
based on the use of a V mask. Drafting machines are 
used to insure that the V mask remains horizontal 
when moved about on the CS charts. Thus the opera- 
tor is insured of a “straight-forward” charting pro- 
cedure which merely requires his plotting points and 
moving the drafting machine to the desired location. 
Such applications have been very well received by 
the operators since, compared with regular charts, 
the CS charts have supplied additional information 
to the operator. He can now visually review past 
data from the chart and develop a better feel for 
the process system. This additional information 
comes from the fact that the CS charts have a con- 
siderable amount of visual estimation power built 
into them. 

This estimation ability was also noted by quality 
control engineers during the initial CS studies of 
systems prior to developing CS control procedures. 
This fact has led to the “look-and-see” approach to 
process study and control. Such an approach is based 
on the visual estimation power of properly con- 
structed CS charts. 


Plotting Techniques 


Due to the nature of cumulative sums, their plot- 
ting as CS charts require special considerations 
which are not needed with regular control charting. 

CS charting techniques can be discussed from a 
general viewpoint such that CS charts can perhaps 
be used not only with control procedures but also as 
estimation procedures. As the charting techniques 
are presented, indeed it will become apparent that 
CS charts do possess some unique estimation proper- 
ties. 
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The cumulative sum can be more generally defined 
as: 
Dn 
Su; — 2 k) (5) 
Here the j index represents the state of a system 
and the i index indicates the location of the sample 
within a particular state. An example of a continuous 
process that behaves in such a manner is shown in 
Fig. 6. Let the time location at which the j-th state 
occurs be denoted by 8). The z’s are assumed to have 
an independent normal distribution, 
f (2) uy) 
such that 
E(2;) 
and 


E(S,,) = E[3(2y—k)] 
i 1 


n 
= 3 E (2z,;—k) = n(uj—k)= nA;. (6) 
jo} 
Therefore, when the process level in a particular 
state is different from some constant, k, the CS 
points should tend to exhibit a slope of approximate- 
ly j;; the true process level difference from k. 

For a particular j-th state, consider some subset 
of r (r<n) consecutive samples where the sample 
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data have been recorded as cumulative sums. This 
subset, in terms of cumulative sums, has the follow- 
ing properties relative to estimation of the parameter 
tly 


S, = 8,.,—S, 


r 


t 
k) = (2, — k) 
i==1 


substituting i’ t results in 


Ss 


r 


i 1 


and it follows from (6) that 
E(S,) = rij, which implies S,/r — dj. (9) 


Therefore, subsets could be visually selected from 
a CS chart and estimates of 4, can be made from 
the difference between the two extreme cumulative 
sums of the subset. 


Charting Techniques 


For the control procedures that have been dis- 
cussed, obviously, cumulative sums must be plotted 
by certain charting techniques. Due to the basic 
differences and characteristics of cumulative sums, 
certain additional precautions are necessary in plot- 
ting CS charts which are quite different from the 
usual procedures followed in plotting regular charts. 
After forming the cumulative sums, S,, the coordi- 
nates of the system are (S,, n) and each of the n 
sample points is plotted along the vertical S, axis. 

Now n equally spaced points along the horizontal 
time axis create a displacement on the vertical CS 
axis of approximately nj, whereas on a regular chart 
the vertical displacement is only of magnitude i. It 
is obvious that the scale of the vertical axis on CS 
charts must be compressed if in actual practice a 
large number of points are expected to remain on 
the chart. This is important for the control proce- 
dures that have been discussed, since it is desirable 
to manipulate the mask about the chart and then 
be able to review past process data as a continuous 
series of points. Poor selection of charting scale fac- 
tor will result in the points disappearing off the 
chart area or—at the other extreme—compressing 
the slopes to such a degree that the points cannot be 
accurately plotted. 

To minimize this problem a scale factor of ap- 
proximately 2 to 3 sigma per observation has been 
found to give very satisfactory results permitting the 
CS data to remain on the chart. When applying this 
particular scale factor to a control procedure, it has 
been found that 11 x 17 inch chart paper with 10 
divisions per inch results in a very satisfactory form 
for applying mask procedures. The combination of 
this size chart paper and scale factor is a happy com- 
promise that allows sufficient detail for plotting the 
points plus sufficient compaction to permit the points 
to remain within the charting area. 

While such information supplies the control engi- 
neer with the desired information with respect to 
establishing control procedures, a far more inter- 
esting facet of cumulative sums becomes evident to 
the engineer observing past process data plotted in 
this manner. This additional information corresponds 
to the visual impact that has been observed by the 
operator on the system when using CS control pro- 
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cedures. This scale factor of 2 to 3 sigma per obser- 
vation has compressed most of the relative system 
noise between the points into a zone of plus or minus 
one unit on the vertical axis, yet visually does not 
serious!ty affect the magnification factor resulting 
from the slope (4 of the true process shift. Thus, when 
a series of such points are reviewed on a CS chart, 
they tend to form a line during a particular system 
state. The slope of the line formed by these points 
estimates the true slope A. Such a feature of CS 
charts leads one to consider their use as a visual 
estimation concept. In control procedures, the im- 
portant characteristic is the proper perspective of 
CS points so that the desired control mask can be 
applied. However, when the “look-and-see”’ approach 
is of primary interest, then other graph paper pro- 
cedures can be more desirable. It has been found 
that graph paper of 20 divisions to the inch repre- 
sents the best charting procedures when evaluating 
CS charts as a “look-and-see” approach. From a 
visual point of view this paper compresses the sys- 
tem noise to a very small visual area, yet still allows 
the proper visual impact to the slope magnification. 
It permits the engineer to observe the slope of a 
particular process state just by looking at the cumu- 
lative sum plot. This enables the engineer to apply 
a valuable new technique in studying point of process 
shift end magnitude of process shift change. 

Observation of the “look-and-see” approach versus 
regular charting procedures is important in portray- 
ing the great advantage realized in application of 
the CS technique to past system data. This example 
is shown in Fig. 7. 

Random normal deviates'*’ with distribution N 
(0, 4) were sampled from tables. The first points 
have an input of +1o, the second 20 an input of 0, 
and the third 20 an input of —2o. These inputs are 
analogous to changes in process levels of an industrial 
system. Figure 7 represents a typical picture that 
was exhibited when 25 such sets of data were plotted 
on CS charts. The regular control chart, with 36 
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limits centered about zero, is shown first. It suppiies 
a minimum of information and does not readily lend 
itself to estimation of process shifts. 

Now consider the CS chart. Due to the proper 
selection of scale factor the cumulative sum is re- 
stricted to a reasonable area, yet the three different 
process levels now become distinct. The process 
noise has been largely masked, resulting in a visual 
tracking of the true system level. When the process is 
operating above control the points form a positive 
slope, when on control the points form a nearly 
horizontal pattern, and when below control they 
create a negative slope illusion. 

Assume the data shown in Fig. 7 represented proc- 
ess data and that neither magnitudes nor time loca- 
tions of process shifts were known. It is now ap- 
parent that estimates of both process properties can 
be made from the CS chart. This example indicates 
that time location estimates of process shifts are 
quite precise when data is CS plotted. Indeed the 
25 sets of random deviates show that the CS chart 
has excellent detection power relative to point of 
process shift. 


Estimation Techniques 


Since, in practice, it has been noted that one of 
the primary values of the CS chart is as an esti- 
mation procedure, a discussion of general graphical 
estimation procedures seems important at this point. 

A blunted parabola form was originally suggested 
for estimation purposes.‘'*) It has been proposed that 
such a parabola prepared from “cut-and-try” con- 
siderations be moved about from S, such that a 
maximum number of points be visible and the rela- 
tive slope corresponding to the process state would 
be estimated by the slope of focal axis of this parab- 
ola. 

In practice, some blunted parabolas have been 
studied in estimation problems. Applying the initial 
assumption and allowing the existence of a partic- 
ular process state, a parabola can be constructed 
based on the cumulative function equation. Then it 
follows‘) that, 

Var (S,;) = no’. (10) 

Therefore, when considering CS points adjacent to 
say S, (either forward or backward along the axis) 
it can be shown that a point S, relative to S, has 
limits, 

s = nA + U, Vn 6 (11) 


where U, represents the two-sided fractiles on the 
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normal distribution in relation to some probability 
level p. Such an expression can graphically be repre- 
sented on a CS chart as a continuous parabola that 
satisfies the conditions of (11) at each discrete 
point. The parabola may be blunted by replacing n 
by n + 1 on the right side of (11). 

Several problems in applying such parabolas have 
been discovered. First of all, due to the form of (11), 
the shape of the parabola is dependent on the magni- 
tude of 4. As A increases in size, the parabola be- 
comes visually smaller relative to a CS chart. This is 
shown in Fig. 8, where tan @ is proportionate to i. 

However, a more important facet of CS techniques 
becomes evident when studying such parabolas rela- 
tive to CS charts prepared from random normal 
deviates having N (0, o*). Applications of the result- 
ing parabolas invariably have shown that the p prob- 
ability bounds have consistently appeared too broad 
relative to the actual behavior of the graphed CS 
points. 

A plausible explanation for this observed phenom- 
ena has been discussed by Feller.‘*) He points out 
that a sequence of cumulative sums, for a particular 
uj, is likely to contain a surprisingly small number of 
changes of sign relative to A;. This is a consequence 
of the arc sine law‘*) that was first discovered in 
connection with Brownian movement and random 
walks. This extension of the arc sine law suggests 
the presence of additional visual estimation power 
when evaluating CS charts. Properly constructed CS 
charts have also shown excellent resolution power 
with respect to detection to process shift location. 
The visual power of such location shifts is dependent 
on the magnitude of the change in process levels 
relative to the reference value k. 

Therefore, a simple “look-and-see” approach has 
been adopted whereby visually one detects the points 
at which state shifts have occurred based solely on 
the observation that a “true” change in one true 
slope, A, has occurred. 

In the study of process data, two important process 
properties are important, the point of change be- 





























Figure 9 





tween two states, and the magnitude of change be- 
tween the states. The point of process change can 
be estimated from a CS chart by visually locating 
the point at which a change of slope has occurred on 
the chart. Initially, process studies with CS charts 
of output variables showed that points of slope 
changes could be closely related to periods of changes 
in level of input variables. This factor suggested the 
sensitivity of CS charts to detecting point of output 
process change 

Since estimation procedures depend to a large 
degree on being able to segregate states so that valid 
state estimates can be made, location of point of 
change obviously has considerable importance. Ran- 
dom normal deviates from the previous study were 
evaluated in order to more closely obtain some feel 
for the detection of point of process shift through the 
use of CS charting techniques. The initial results of 
this study are shown in Fig. 9. Histograms and statis- 
tical estimates are presented. 

These results suggest the sensitivity in estimation 
of the B,, the true time of process shift. The results 
are reported as deviations from the f’s. The b esti- 
mates were determined by observers unfamiliar with 
the true location of the #’s. Figure 9 suggests that 
relative detection power of shifts from zero slope 
may be symmetrically distributed with variance ap- 
proximately related to 


Var (b) % (tan @)*. 


While further sampling studies are necessary, such 
factors in their crude state suggest the “goodness” 
of CS techniques in estimating the 8. While this table 
indicates the sensitivity of CS charts to point of 
process shift, geometrical considerations must also 
be evaluated when reviewing the merits of CS tech- 
niques 

Figure 9 has suggested that estimates of the j}’s 
may be biased, since in practice the true 8 cannot 
be exactly determined. More conservative estimates 
of } could be determined by deleting several points 
adjacent to b and base the estimate of the results of 
equations (7-9). It can be seen that CS charts do 
offer estimation benefits, and the purpose of this sec- 
tion is to point out areas that empirically seem im- 
portant and that require further study. 

In many industrial applications an important facet 
of process study is the estimation of points in time 
at which real shifts of process states have occurred. 


BATCHES 


Figure 10° 


In many cases the input variables responsible for 
some of the changes in process states are not included 
in the initial list of “important” input variables af- 
fecting the system. Reliable estimates of point of 
process shift have resulted in the discovery of input 
variables that were heretofore not considered of 
consequence. By pinpointing the location of these 
changes, one can refer back to past process records 
and evaluate changes in input variables correspond- 
ing to these periods. 

An example in Fig. 10 shows an output plot on a 
particular batch-type industrial process. A _ batch- 
type process is considered so that it can be clearly 
appreciated that CS techniques may be just as readily 
adaptable to batch processes as they are to continuous 
ones. In the example, points at which “real” process 
shifts occurred are noted on the CS chart. Then past 
process records were scrutinized for information re- 
garding input variable changes that might be related 
to the points at which the output variable suggested 
slope changes. In this particular example the CS 
chart of one output variable permitted the identifi- 
cation of a particular input variable that was not 
previously considered important. Realization of the 
importance of this additional input variable per- 
mitted its inclusion in the operating procedure so 
that no future output variation would be expected 
from that variable. 

While the previous example indicated the impor- 
tance in estimation of location points per se, there are 
other extremes where the exact magnitude of pro- 
cess shift is the governing factor. In another chemi- 
cal operation the important control variable was pre- 
viously measured by a chemical measurement, y. The 
determination of the y values required considerable 
time and the method was plagued with large analy- 
tical variations. A new method that was both rapid 
and precise was developed. However, it was realized 
that this new method was dependent on certain raw 
material properties which were known to change in- 
frequently. The relation of the two methods was 
found to be of the form: 


v — bo + b\x 


where b, remained constant but by was constant only 
within certain periods due to the nature of the raw 
material properties. It was decided to control the 
process with the x measurements but to routinely 
check the regression equation. Then when “signifi- 
cant” changes were detected in the value of bo, a 
correction could be made in the control procedure 
so that x would properly control the property y. 
Such a check was easily carried out by use of a CS 
chart. The cumulative sum was based on the differ- 


ence between the actual determination, y, and the 
estimate, y, that was based on the regression esti- 
mate from the x values. Now, as long as the by, term 
is correct, the CS chart of the differences would tend 
to form a horizontal pattern. When the raw material 
characteristics shift, the resulting CS slope estimate 
indicates the best estimate of the change in by. This 
type of application suggests a more general applica- 
tion of CS charts in cases where differences between 
two measurements such as machines, methods and 
the like are of interest. 

So far only situations where location parameter 
shifts are of importance have been considered. In 
general, any z variable having additive properties 
may be evaluated as a cumulative sum. When the 
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variability of a system is of prime importance, it 
has been found that a cumulative sum of the absolute 
differences between successive observations is most 
effective. The differences between successive obser- 
vations are treated as follows, 


n 
S,= 3 (R,—k) R,=(|z, Z+4 (12) 

i=1 
CS charts constructed on this basis have resulted 
in the detection of important changes in variation 
within a particular system. It should be clear that 
other variables (or transformed variables) can be 
evaluated by the “look-and-see” procedure. 

The important point to be realized is that this 
concept must be tried to be appreciated. Until an 
individual actually attempts the application of such 
concepts to his own data (and perhaps to random 
normal deviates), it is difficult for him to realize the 
real value of cumulative sums in his applications. 


Conclusion 


While cumulative sum techniques offer a new tool 
to the quality control engineer, it must be stressed 
that there are no recommendations of wholesale re- 
placement of regular charting techniques. Cumula- 
tive Sums must be evaluated and used with caution 
by the CS beginner. 

Since CS technology is still very new, many theo- 
retical aspects must still be investigated before one 
can make general statements regarding such factors 
as robustness. For example, it is noted that tables 
for constructing CS control procedures are currently 
limited to binomial cases and normal deviates with 
constant variance. While perhaps some variables can 
be transformed so as to be approximately normal, 
present sampling has not been carried this far. The 
effect of changes in degree of process noise relative 
to a test on location parameter is also open to ques- 
tion. As CS applications spread, such questions can 
be expected to be resolved. The available informa- 
tion on insensitivity of CS control systems to serial 
correlation is very encouraging, since many chemical 
type systems can be expected to exhibit some degree 
of correlation. 

The general assumption related to claims regard- 
ing CS applications is that the data or system makes 
sudden shifts between states and within a state there 
exists some constant true location parameter, yp. CS 
techniques are not currently recommended in a case 
where gradual changes of a drifting nature occur. 
There are obviously other types of systems where 
these CS procedures might be inferior. 

Visual impact of CS charts is limited, to a large 
degree, to the form stated above. This reason is 
rather simple — since cumulative sums can be con- 
sidered as a stepwise integration of the true system 
form. If the process has a straight-line drift, a CS 
chart will be quadratic in nature. Interpretation of 
curved lines is very difficult indeed. 

The “look-and-see” aspects have shown striking 
results in many industrial applications, however, 
further sampling studies are needed to develop more 
rigorous rules in estimation techniques. 
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The untimely death of Edwin G. Olds left hundreds of members of our Society with 
a sense of personal loss. This was not only because of the great debt the Society owes 
him but because he was a warm friend to so many of us. 


He was born in 1898 in Buffalo, graduated from Cornell University in 1918 and took 
his doctorate at the University of Pittsburgh in 1931. He began his long career in the 
mathematics department of the Carnegie Institute of Technology in 1922. His research 
activity in his chosen field of mathematical statistics continued all his life, resulting in 
some 50 published papers. Many of these came from his critical study of statistical qual- 
ity control. 


He was active in the Institute of Mathematical Statistics from its founding, serving as 
its secretary in 1941-43, its vice-president in 1946, and president in 1954. He was per- 
haps the first teacher of mathematical statistics to become seriously interested in statis- 
tical quality control. His Pittsburgh group was the first of those that later became sec- 
tions of the ASQC. He joined Holbrook Working very early in organizing and giving the 
series of some 30 eight-day courses during World War II that gave statistical quality con- 
trol its real start in this country and led to the founding of the ASQC. He continued to 
participate in SQC short courses after the war; at his death he had taught in at least 75. 
He served the ASQC in many ways—as a member of important committees, as a speaker 
at many of its meetings and as a wise elder statesman. He was a recipient of both the 
Brumbaugh Award for 1953 and the Shewhart Medal for 1954. He was a Fellow of the 
ASQC, the Institute of Mathematical Statistics, and the American Statistical Association. 
Many companies sought his counsel as a consultant. 


Despite his distinction as a scholar, he was first of all an extraordinary teacher. His 
clarity, forcefulness and humor gave the hundreds of his students, from those who took 
their doctorates under him to beginners in quality control, an experience they will always 
cherish. I consider him our greatest teacher of statistical quality control. 


He made friends everywhere he went, in and out of his profession. His colleagues 
esteemed him for his critical mind, his high standards and his devotion to his work. 
Those who worked with him loved him for his warmth, his modesty, his sense of humor 
and his unfailing generosity. He was unique and irreplaceable. 


Ann Arbor, Michigan 
October 19, 1961 


C. C. Craég 
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N ORDER to discuss the prob- 

lems one would encounter un- 
der a Total Quality Control pro- 
gram, it will be necessary to class- 
ify these problems loosely under 
three general headings, organiza- 
tional, technical, and cultural. 


Types of Problems 


Anthropologists and sociologists 
are people who study groups of 
people or cultures. 


The anthropologists and sociolo- 
gists claim that any technological 
change has two major components 
—the technical aspect and the 
social aspect. 


To verify this fact, let’s consider 
the impact of some technological 
change we have experienced such 
as the electric light, the telephone 
or the television set. I prefer the 
television as it is the most recent, 
and we are still experiencing the 
results of its impact on the Ameri- 
can people. 


Consider the technological ad- 
vances — components, camera, 
transmission, etc. They are too 
numerous to mention. But more 
important, consider the increased 
employment, improved communi- 
cation — all in the social aspect. 
We all have our own views on this 
particular point, and no doubt, 
controversial viewpoints, and each 
one has a definite merit. 


The social aspect is one of the 
changes that is taking place. All 
of us in some way or another are 
opposing this change -— but in the 
same breath, we, ourselves, are 
undergoing a social change. 


Presented at 14th Annual ASQC Con- 
vention-Work Shop Clinic May, 1960, San 
Francisco, Calif. 


ASQC LCS Code 310:60;70:400 
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Encountered in Quality 
and Reliability Control 


HERMAN KARLEBACH 


Omark industries, Inc., Portland, Oregon 


If we consider a factory as a 
“culture,”* and this is no stretch 
of the imagination, we must con- 
sider this group of people — their 
way of thinking and acting under 
present conditions—and then con- 
sider what effects a technological 
change would have on this “cul- 
ture.” Certainly a quality control 
program would be a technological 
change. 

Again, the technical aspect is 
not as important as the social as- 
pect. It could be considered as 
nothing more than a misunder- 
standing of some new terminology, 
such as sigma, square root, mean, 
range, and so forth. Most signifi- 
cant, by far, would be the re- 
sistance to change that the quality 
control program would meet from 
the people. 

We have now placed the factory 
in the position of a culture, and 
sociologists claim that any change 
that attempts to destroy a culture 
meets resistance to this change. 

There is the problem: a culture 
(factory personnel thinking and 
acting) and a technological change 
that must alter the people’s (in a 
culture) way of thinking and act- 
ing. 

Bear this fact in mind, that any 
quality control program that does 
not take into consideration its ef- 
fect on the people is almost sure 
to fail. 


Who Experiences 
the Problem 


Since we are about to provide 
a technological change and desire 
its acceptance, we must know who 
in our factory culture it will af- 
fect. 

*Juran, J. M., “Cultural Patterns and 


Quality Control,” Industrial Quality Con- 
trol, Vol. XIV, No. 4, Oct. 1957, p. 8-13. 


Inspection Personnel 


I believe that the individual in- 
spector is the one person who will 
receive the greatest impact. 

Here we have an individual who 
makes an immediate evaluation of 
the defective part. With the im- 
plementation of a quality control 
program, he will no longer be con- 
cerned with the individual part, 
but with a frequency distribution 
of a single variable within a 
group. He will be gathering data 
for a long-range, semi-research- 
type project for a QC Fact Finding 
Committee rather than short-term 
reporting. He will be confronted 
with statistically-derived control 
limits of doubtful legitimacy on an 
X & R chart that often opposes 
the old legal and legitimate blue- 
print authority of it’s “good” or 
it’s “no good.” He will see his most 
accurate measuring equipment 
being treated as one of the var- 
iables in a process evaluation in- 
stead of it being the “last word” 
in settling a debate with a pro- 
duction foreman. The most pre- 
cise inspector will find his inspec- 
tion procedure being compared to 
the less precise, but maybe more 
accurate, measuring techinque of a 
relatively new inspector. 

This technological change does 
necessarily have to change the 
thinking and acting of the inspec- 
tion group. If the sociologists are 
correct, we will meet resistance 
from the very people who will 
have to install this change. 


Production Personnel 


As this technical change diffuses 
into the production process, we 
find the production operator or 
technician being brought into the 
“act.”” He becomes more active in 
maintaining a control chart and 
probably due to his desire to do a 
good job he is told (very often 
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A “live” demonstration from Brown & Sharpe... 


“Let me show how you can save 


milling machine - by using 


... Mr. Kenneth E. Wood, Assistant to Manufacturing 
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“Your cutters last up to 3 times longer, 
held on B&S arbors. And the runout 


is as little as % the runout you get 
with other arbors—your accuracy 
up to 8 times better! 

“Sounds hard to believe, but these 


are honest figures, taken from tests 
and records comparing Brown & 
Sharpe and competitive arbors. 
“Milling machines are only as 
good as the arbors you put in them. 
Cutting tools are only as good as the 


arbors you use to turn them. You 
can preserve machine accuracy, ex- 
tend cutter life and minimize work 
rejects by switching to better arbors. 

“Look at what you get in Brown & 
Sharpe arbors. I think you'll agree! 





money in almost any make of 


Brown & Sharpe arbors” 


Manager, Industrial Products Division. 
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“See these faces? They're lapped parallel within .0001” 
(on Brown & Sharpe’s ‘Jo-Block’ equipment!) Cutters 
centered by the collars and sleeves won’t wobble . . . square- 
ness of the shoulder flange is transmitted right down the 
line. The arbors are through hardened to approximately 
200,000 psi — not just case hardened. All diameters and 
tapers are precision ground. 


em 


“No matter what makes of milling machine you use — 
on your production line or in your toolroom — you can 
usually get B&S arbors to fit them. Brown & Sharpe 
makes over: ninety arbors, with Number 30, 40 and 50 
Standard tapers as well as B&S taper shanks. This is the 
widest line offered by any machine tool builder — a better 
line backed by Brown & Sharpe’s know-how in cutters 
and milling machines. 


“You'll note there’s a radius fillet where the shaft joins 
the shoulder, instead of a sharp corner. It reduces fatigue 
and flexing, by beefing up the arbor at its most critical 
point. The extra-fine finish on Brown & Sharpe arbors 
adds strength, too. Most arbor makers don’t bother with 
these details, but when the chips start to fly, details can 
make a big difference to you!” 


“For all this quality, you pay no more. That’s the sur- 
prising part. Brown & Sharpe arbors are priced about the 
same as other widely used arbors — lower than those 
offered by other manufacturers of milling machines. You 
can buy B&S arbors ‘bare’ — or with collars and sleeves.” 


Ask your Brown & Sharpe distributor for “the arbors that 
save money!” Brown & Sharpe Mfg. Co., Providence 1, R.I. 


Brown & Sharpes PREGISION CENTER 





in an undiplomatic manner) that 
he is showing “bias” in his sam- 
pling. This, as far as he is con- 
cerned, is an accusation, and he 
resents it. Like the inspector, he 
regards “control limits” as illegiti- 
mate criteria that he has to fol- 
low. Using these criteria he may 
have to accept a sample with a 
part that is out of tolerance, or 
even worse reject a sample where 
all the parts are to blueprint re- 
quirements. 

He is on the horns of a dilemma. 
In contradiction to his former 
thinking of producing individual 
parts to legitimate blueprints, he 


At last...AtoZ 
coverage of 

total quality control 

. «+ from engineering and 
statistical technology, 

to quality control 
management and 


(How today’s techniques of total quality control= 
insure superior product quality . . . at lower costs 


From ballistic weapons to bobby pins, today’s 
manufactured goods face a critical audience of 
quality-conscious buyers. In this practical vol- 
ume are the engineering and management essen- 
tials to produce or process any product so that 
it gives buyers maximum quality and reliability 
at a given price 


now has to track down assignable 
causes of process variation as 
pointed out by a control chart with 
no official status, and something 
he doesn’t even understand. 

Now how about the production 
supervisor. Here is a man caught 
between two fires. On the one 
hand he must meet. delivery 
schedules; on the other the parts 
produced must be quality parts. 
(Most production supervisors be- 
lieve quality means no defects.) 
In addition to being a quality 
control agent, he has additional 
technical duties with the addition 
of control charts that he probably 


dislikes because they imply a 
criticism on his previous methods. 
So we can see that again re- 
sistance to change would be there, 
maybe for a different reason than 
the inspection department person- 
nel, but in a no less degree be- 
cause the thinking and acting is 
being changed. 
Engineering Department 

This new concept of process 
capability, probability charts, anal- 
ysis of variance, regression anal- 
ysis will receive no open-door 
policy from engineers. After all, 
here is an individual who designs 
an item and mathematically com- 
putes the tolerance of a given 
dimension from his past knowl- 
edge of what is considered good 
engineering practice. 

He is the former lawmaker. 
This new technological advance is 
literally challenging the authority 
of the lawmaker. Armed with a 
process capability chart QC shows 
him that a dimension cannot be 
held or oppositely that production 


This unusual book gives you full details on 
how to plan a quality system, set up an 
effective organizational structure, integrate 
the functional activities, engineer necessary 
plans and control, and measure results in 
terms of lower costs and improved product 
quality. Here is the first place to look for 
clear, specific answers to virtually any 
question you have on total quality control 
one of the most versatile tools of moderr 
industry 


TOTAL QUALITY CONTROL 


Engineering and Management 


can hold a tighter tolerance than 
he needs. Perhaps it might dem- 
onstrate that even after all these 
months — 25 percent of a com- 
ponent dimension was outside of 
what he assumed was a critical 
dimension. 

Again, the social impact of a 
technological change is going to 
provide a resistance to this change 
since the thinking and acting has 
to undergo a change. 


applications 
in the 
plant! 


By A. V. FEIGENBAUM 


General Electric Company 


Reasons for the Problems 


There are many reasons, but to 
be brief, let’s list a few pertinent 
ones. Since “confession is good 
for the soul,” let’s perform a little 
self-evaluation. 


627 pages, 6 x 9, 233 illustrations, $11.00 


These 19 chapters bring you fully detailed coverage 
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Product Relaibility 
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Incoming-material! 
Control 

Product Control 
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Studies 
Communicating Total 
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1. The quality control engineer 
may wish to install control 
charts simply to show off his 
sophistication 
He may be “sold” on some con- 
trol technique whose applica- 


11 
he Quality System 12. Sampling Tables . . 
tion in the process would be 


more expensive than the value 
received 

He may misuse a control chart 
in a situation where it is neces- 
sary to discover the reason for 
failure to meet specification 
by getting nothing more from 
it than statistically significant 
evidence of variation. 

If a quality control program 
fails, we will have to look for 
the reasons from the produc- 
tion viewpoint before and af- 
ter this program, not from the 
quality control engineer 
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The control chart may be made 
to appear as an illegitimate in- 
strument required by a de- 
partment with no recognized 
legislative powers 

The techniques (control charts, 
probability graphs, etc.), con- 
flict with old systems and laws 
without repealing those laws 
The techniques call for new 
patterns of action by users, 
different from past actions, 
without solving the new prob- 
lems they bring to light 

And last, but not least, the 
technological change conflicts 
with specifications and other 
methods of gathering data, and 
the operator or inspector has 
to resolve this conflict. 


Possible Aids to Minimize 
Problems 

If these things are true, or even 
partially important, then we must 
consider a solution. 

There is no apt solution. What 
we can do is provide some sug- 
gestions on how to minimize this 
problem. 

1. Secure active participation by 
soliciting the assistance of 


5 TurTevanT 


TORQUE TESTING 
FIXTURES 


FOR LABORATORY 


As a design check 
to accurately deter- 
mine the ultimate 
strength of screws, 
parts and assemblies, 
or to apply proof loads 


TCF 100-1 
Torque 
Checking 
Fixture 


FOR INSPECTION 


To test purchased or pro- 
duced material and parts 
where torsion and holding 
strength are important fac- 


tors POF 400 


Push-Off 


4 Fixture 


FOR PRODUCTION V5 
To prevent — 
breakage or 

spoilage by accu- 

rately controlling 
alignment as torque or 
force is applied in the 
assembly of parts 


The Sturtevant ete 
staff will collaborate wit 

users in the design of 

special application 

testing fixtures. 


TTF% Torque 
Testing Fixture 
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those people who will be af- 
fected by the new program 
during the initial planning and 
implementation and_ thereby 
create a favorable climate for 
the change 
To do this it is often wise to 
reduce the surplus technical 
part of the new system 

3. Select a small area where trou- 
ble, importance, and reception 
to new thinking is high. Try to 
reduce the impact of the change 
by persuasion rather than au- 
thority. Allow the new system 
sufficient time to spread its 
way into the broader thinking 
and acting in the shop 
And, finally —at all 
try to place yourself 
other man’s shoes. 


times — 
in the 


Evaluation 


With these aids in mind, let’s 
go over the problems as exper- 
ienced by the inspection person- 
nel. 

We bring the inspector in and 
explain our ideas to him; we per- 
suade, rather than force him, to 
consider the ideas; we let him 
know of the problems he will face. 


We teach him new techniques 
of doing his job— sampling ta- 
bles, X & R charts, etc. We start 
showing him his test equipment 
is good, but not the last word. 
We eventually persuade him to 
think along the same lines. We 
have him begin to gather data 
over a period of time, and slowly 
he begins to forget about an in- 
dividual piece and begins to get a 
broader concept of the operation. 
He starts to think in terms of uni- 
formity rather than acceptable or 
rejected. He commences to in- 
vestigate past records and urges 
corrective action prior to defect 
occurrence; his thinking and act- 
ing begin to be those imposed on 
him by the cultural change we 
have instituted. 

The production supervisor, like 
the inspector, is persuaded to try 
out a new idea. He is conditioned 
to the fact that nothing is perfect, 
but that he can have warning 
signals installed, that his process 
capability can be illustrated so 
that he can predict what and 
where he is and be able to prove 
this. He can know just how much 
scrap would be generated by an 
increase in production or a change 
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measurements 


DELIVERS ALL THREE 
FOR UNLIMITED USES! 


Precise quality control — the most 
important function of any 
hardness test, is one of the many 
reasons users depend on the King 
Portable! Together with the King 
Brinell Scope, the King Portable 
provides quick readings on almost 
any size or shape of metal in 
practically any location! 
Economical too, because one test 
head can be used in many 
inexpensive adapters. 

Get complete information now 
by writing for literature, prices 

and a demonstration. 


KIN Philadelphia 23, Pa. 


Known the world over for accuracy and de- 
pendability * Representatives in princspal citses 


TESTER CORP. 


448 N. 13th Street 


Certain areas open for representatives 








QUALITY CONTROL 
ENGINEER 


UTC’s continuing progress in Solid 
and Liquid Propulsion Systems has 
created an unusual position for a 
quality control engineer at our Pilot 
Propellant Plant and Test Facility. 

The successful candidate will be 
given major responsibility for plan- 
ning and directing in-process quality 
procedures, monitoring materials re- 
view action and follow-up and direc- 
tion of inspection technicians. 

A B.S. degree in Chemical Engi- 
neering is required. Two to six years 
experience will include all phases of 
Q. C. Engineering associated with 
chemical processing. All applicants 
will receive consideration without re- 
gard to race, creed, color or national 
origin. U.S. citizenship required. 


Located in California’s beautiful 
Santa Clara Valley on the San Fran- 
cisco Peninsula — an area noted for 
its fine cultural, educational and rec- 
reational facilities. 

For further information contact 
C. F. Gieseler, Dept. 110, P O. Box 
358, Sunnyvale, California. 


United 
Technology 
Corporation 


SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 


in the process. As he begins to 
understand that this new change 
will be proof of what he has been 
telling management all these 
years, he will slowly withdraw his 
opposition. As familiarity with 
its use increases, his enthusiasm 
spreads to his employees — they 
begin to rely on the charts; they 
forget about specifications and be- 
gin to use reject limits and for- 
get about isolated individual re- 
jects; their thinking begins to em- 
brace the broader point of view of 
process control, and rather than 
rejects, they become interested in 
uniformity. In short, the cultural 
opposition to change is weakened, 
and adaptations of thinking and 
acting take place 

The engineer begins to see new 
uniformity; he parts made 
the same within consistent val- 
ues; he receives more and more 
and more production requests for 
re-evaluation of dimensional tol- 
erance. He is brought more and 
more into the production picture; 
he begins to see that because he 
puts a tolerance on a blueprint, 
there is a possibility it cannot be 
economically met; he begins to 
learn more and more that if he 
consults QC, they tell him what 
tolerances it is possible to hold 
economically; and as freedom of 
conversation occurs, more and 
more mysterious secrets of tests 
for significance, tests for design 
evaluation, and so forth, begin to 
lose their mystery and the resis- 
tance to the “this tolerance can- 
not be held” and so forth begins 
to take a new meaning. By close 
contact with QC and _ through 
them, with production, he finds 
that QC instead of usurping his 
role as lawmaker strengthens ac- 
ceptance of his laws as possible 
and practical. He begins to take 
into consideration costs to manu- 
facture rather than _ standard 
practices for good engineers 

He finds his designs being in- 
fluenced by customer likes and 
production acceptance. He is 
adapting his thinking and action 
to the new change. 


sees 


Conclusion 


In conclusion, refer back to the 
social impact of television on the 
American way of thinking and 
acting, of the way the American 
public is being conditioned to ac- 
ceptance by sales appeal, by 
functional ability, by increased 
employment, greater home com- 
forts, by new educational trends, 





entertainment, and the broader 
concept of world affairs, of seeing 
incidents, places and people only 
previously heard or read about, 
oy on-the-spot coverages, new 
interests in sports, of a greater 
familiarity toward actors and ac- 
tresses met on the street, of an 
unheard-of product having in- 
stant acceptance and remarkable 
sales because of conditioning the 
public to its advantages by TV 
before it hits the market —all 
these and many more. 


If we could possibly utilize this 
example and its effect on people 
as a technological change to a cul- 
ture, we could then consider (or 
compare) the effect of the tech- 
nological change imposed on a fac- 
tory culture by the introduction 
of a quality control program 
where the inspectors are techni- 
cians and actors or actresses, 
where the production people are 
the viewers or American public, 
and the engineers are the script 
writers. 


Don’t you believe there would 
be less opposition to a quality con- 
trol program if this were con- 
sidered and if, above all, we re- 
member the Golden Rule? 
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RESUMES? 


Do you send out resumes by 
the scores to look for a new 
position? 

We KNOW where the jobs are 
in quality and reliability. Let 
us help find the right one for 
you. We are the only national 
agency specializing in these 
fields. Register with us and see 
what we mean. All jobs fee- 
paid. 


QUALITY CONTROL 
PERSONNEL SERVICE 


267 Hawthorne St. 
Malden, Mass. 
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PRODUCTIVITY- 


PLUS 
product 


Even the case is more pro- 
ductive—self-indexing, and 
designed so that the user need 
not touch the gaging surfaces 
to remove the blocks. 
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Note that sizes are 


etched on the sides 
of the blocks so that they 
always are visible and ca 


be easily read even when 
wrung together 


...a lot more value for just a littie more money 


LONGER LIFE ASSURED ACCURACY 
FASTER, EASIER GAGING . LOWEST COST 
IN THE LONG RUN 

You’ll greatly increase the productivity and re- 
duce the cost of your gaging operations when you 
buy DoALL stainless steel gage blocks. No other 
blocks give you such an impressive list of 
economic plus values: 

Wear life is triplethatof ordinary steel gage blocks. 


Extraordinary stability—independent laboratory 
tests show no measurable dimensional change 
after 24 months. 


Coefficient of expansion in the range of nearly 
all ferrous metals, eliminating error-producing, 
time-wasting temperature compensations re- 
quired, for example, with chrome carbide blocks. 


0.09 RMS surface finish—far superior to that 
available on blocks of any other material or make; 
assuring greater accuracy, easier wringability, 
and maximum wear life. 


GB-41 


High Brinelling resistance—repeated spindle im- 
pacts will not Brinell these stainless steel blocks. 


Four to five times greater corrosion resistance 
than regular steel blocks. 


68-72 Rockwell C hardness—for longer life with 
fewer recalibrations. 

LOW PRICE. When you consider the greatly 
extended wear life, the unequaled finish, the 
workable coefficient of expansion, the ultra-stable 
accuracy, and the ease of wringability of DoALL 
stainless steel gage blocks, you will find that they 
give you more practical value, dollar for dollar, 
than any other blocks you can buy. For example, 
a 2” AA grade SS block at $18.25 costs only 
$5.75 more than a standard steel block and as 
much as $41.75 less than a chrome carbide block. 


Get all the facts—ask for a demonstration. Call 
DoALL today. 


THE DoALL COMPANY, Des Piaines, tii. 


Serving you locally through your DoALL Sales-Service Store 


DoALL ... the Productivity People 


“Reg. T.M.—The DoALL Company 
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We hope you do a better job than this in 
your planning for the 
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From the Scrap Box 


IRVING W. BURR, Editor 


Purdue University, Lafayette, Indiana 


The Procurement Specification as a 


BARRY A. PALMER 


Tool for Supplier Evaluation 


Rocketdyne, Div. of North American Aviation, Canoga Park, Calif. 


Sam Jones, purchasing agent for 
Whiz-Bang Electronics, knew that 
this morning would be a particu- 
larly exhausting one. Promptly at 
eight o’clock would begin an all- 
too-common conference concerning 
rejected parts produced by one of 
Whiz-Bang’s many subcontractors. 
The script was always the same. 
Whiz-Bang’s manager of quality 
control would start off by telling 
the subcontractor’s chief inspector 
that one of the electrical param- 
eters in the subcontractor’s parts 
was out of tolerance. The chief in- 
spector would then retort that this 
parameter was well within toler- 
ance limits when the parts left the 
subcontractor’s plant. The sub- 
contractor’s sales manager would 
then observe that his plant was 
the best supplier in his category; 
and, therefore, they had the best 
possible test equipment. Whiz- 
Bang’s manager of quality control 
would then flatly state that all 
Whiz-Bang test equipment would 
meet the accuracy requirements of 
their cognizant government inspec- 
tor, and that calibration was con- 
ducted on a daily basis. The sub- 
contractor’s sales manager would 
note that his plant had reworked 
doubtfully rejected parts from 
Whiz-Bang on four occasions in as 
many months at the subcontractor’s 
expense. Therefore, if the subcon- 
tractor must rework these parts; 
it should be at Whiz-Bang’s ex- 
pense—the parts in question are 
really all right, anyway. Yet an- 
other factor that Sam Jones had 
to consider was the fact that Whiz- 
Bang was behind schedule already 
because this part was not available 
on the assembly line. 
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Sounds familiar, doesn’t it? Con- 
ferences of this sort occur hun- 
dreds uf times every day in the 
electronics industry. This is one 
indication that companies in this 
industry are in need of a tech- 
nically valid and rapid means of 
evaluating the capabilities of pres- 
ent and potential subcontractors, 
before discrepant parts are in the 
“house.” 


The generally accepted method 
of evaluating a subcontractor is 
for the customer’s Quality Control 
activity to conduct a survey of the 
subcontractor’s facilities. 

If the results of the survey are 
satisfactory and purchase orders 
are placed with the subcontractor, 
the customer’s Quality Control ac- 
tivity maintains a continuous audit 
of subcontractor quality by means 
of a subcontractor rating plan. 
These plans take various forms, but 
they are all based upon a count of 
rejected parts furnished by the 
subcontractor. 

The most obvious weak point in 
this system is that subcontractor 
ratings are made on an “after-the- 
fact” basis. The damage to the 
customer has already been done. 
Other weak points are that very 
often the subcontractor is unaware 
of the Quality Control and Inspec- 
tion procedures at his customer’s 
plant which resulted in his parts 
being rejected. Not infrequently, 
there is disagreement between the 
subcontractor and his customer as 
to the suitability of a given test 
procedure or piece of test equip- 
ment. 

The Quality Control activity has 
another tool for subcontractor 
evaluation in the Procurement 
Specification. A well-written Pro- 


curement Specification accurately 
describes the test and inspection 
procedures and equipment used by 
the customer. The customer’s Qual- 
ity Control activity can then eval- 
uate an actual or potential subcon- 
tractor by measuring his willing- 
ness to accept the results of the 
customer’s procedures, and his 
technical competence in evaluating 
them. 
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A QUALITY CONTROL 
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QUALITY CONTROL AIDS 
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Make your presentation more 
forceful and understandable by 
the use of these aids. 
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SIMULTATORS 
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The customer isn’t always right 

and the subcontractor who can 
present a technically valid reason 
why the customer isn’t right is 
probably better than a subcon- 
tractor who passively accepts such 
a procedure 

It is far easier, though, to make 
an evaluation of technical ability 
on the part of the subcontractor 
before rejected parts are sitting in 
receiving-inspection with no place 
to go. 

It is obvious, then, that a well- 
written Procurement Specification 
can greatly reduce the probability 
of misunderstandings between the 
customer and his subcontractor 


The Procurement 
Specification 


Procurement 
include the 


The well-written 
Specification should 
following items 
1. A clear statement of the inspec- 

tion plan to be used by the cus- 

tomer. If a sampling plan is to 
be used, this plan should be de- 


scribed, especially if rejection of 
the lot by the sample means the 
return of the entire lot to the 
subcontractor. It is understood 
that there is some possibility that 
a subcontractor might take ad- 
vantage of a customer if he knew 
the sampling plan. Yet, the pro- 
portion of dishonest subcontrac- 
tors is small. Further, the Procure- 
ment Specifications can contain a 
statement that the customer re- 
serves the right to employ 100 
percent inspection at his discre- 
tion. 


A list of test equipment to be 
used by the customer. This should 
be accompanied by a statement 
that, in the event there is dis- 
agreement as to the suitability of 
test equipment or inconsistency 
between the test results of the 
subcontractor and those of the 
customer, the customer’s Quality 
Control activity shall work with 
the subcontractor to obtain agree- 
ment. A statement should be in- 
cluded that the customer reserves 
the right to reject the subcontrac- 
tor’s product until such an agree- 
ment is reached. 


3. A description of the customer's 

method for handling discrepant 
material. For example, does the 
customer have a Material Review 
Board? What is the makeup of 
this Material Review Board? What 
authority does it have? When and 
where does it meet? What pro- 
visions are made for consultation 
of subcontractor personnel? 
A requirement that the subcon- 
tractor furnish specified test data. 
The ability of a subcontractor to 
furnish test data as required by 
customer and military specifica- 
tions should be a prime factor in 
the customer’s rating of this sub- 
contractor. 

In conclusion, the Quality Con- 
trol activity can accomplish three 
objectives in the preparation of 
Procurement Specifications. First, 
a more accurate evaluation of a 
particular subcontractor. Second, 
the reduction of misunderstandings 
between the customer and his sub- 
contractor. Third, by playing a 
more tangible role in the purchas- 
ing operation, the Quality Control 
activity can augment the profes- 
sional status of Quality Control. 











What's New? 


1201—A new series of Test Indica- 
tors (T Series), with 40 percent less 
gaging tension and 25 percent less 
friction than previous models, is an- 
nounced by Federal Products Cor- 
poration. These new supersensitive 
Testmasters include both large (i % 
inch diameter) and regular 1 inch 
dial models. Inherent accuracy and 
sensitivity of this series permits the 
inclusion of a model graduated in 
fifty millionths of an inch. This 
greatly improved accuracy and 
sensitivity is achieved primarily by 
a more responsive internal mech- 
anism, plus the introduction of a 
new counter-balanced indicating 
hand and full-jeweled bearings 
throughout. Mounting dovetails of 
the new super-sensitive series are 
cast integrally with the case to pre- 
vent any chance of their becoming 
loose while the indicator is in use. 


This new series is stocked in addi- 
tion to Federal’s standard M series, 
which is now offered in a greater 
choice of magnifications, minimum 
graduations, and dial sizes than in 
the past 
. * * 
1202—National Spectrographic Lab- 
oratories, Inc., announces the devel- 
opment of a new, highly sensitive, 
electronic MICROPHOTOMETER. 
Known as the “MSL SPEC READ- 
ER”, this new aid to spectrographers, 
measures the density of the spec- 
trum lines on a film or plate, in 
order to determine the chemical ele- 
ments and their quantity in the sam- 
ple being tested. This unit features 
the exclusive NSL DIGITAL READ- 
OUT AND LOCK. The operating 
time to read the spectrum lines is 
reduced more than 50 percent by 
eliminating the duplication of check 
readings. Accurate photometrey is 
assured with sensitivity of less than 
100 square microns. Extra large 
screen, with bright line-of-light per- 
mits the operator to clearly see the 
line he is reading, and all other 
lines. 
* * . 

1203 — Thwing-Albert Instrument 
Company offers a new Wet-Rub 
Tester which provides a_ reliable 
method for the quantitative evalu- 
ations of coated papers. The test 
method involves wrapping the test 
specimen around a stainless steel 


ROY A. WYLIE, Editor 


drum and rotating it against an idler 
roll covered with smooth-surfaced 
gum rubber. This provides a slip- 
free operation. The effective weight 
of the idler against the sample may 
be varied by means of auxiliary 
weights supplied with the instru- 
ment. The weight of solids removed 
from the sample during a predeter- 
mined number of revolutions is 
readily obtained by evaporation of 
the reagent grade water through 
which the sample rotates during 
test. The instrument and the asso- 
ciated test procedure exhibit excep- 
tional repeatability. 


— 7. * 


1204—Introduction of a compact, au- 
tomatic Under Weight Rejector for 
detection of missing components 
within package units is announced 
by Illumitronic Systems Corp. The 
new unit, identified as Model UWR- 
1, handles closed packages in a 
weight range up to seven pounds. 
The equipment accomplishes 100 
percent rejection of all units under 
a predetermined weight, within an 
accuracy tolerance established by 
line speeds and product character- 
istics. As the package flow moves 
across the machine, a flipper reject 
mechanism discharges underweight 
units off the Mylar carrier belt. 
Speeds up to 300 packages per min- 
ute are achieved. Model UWR-1 
measures 24 x 24 inches. Height is 
adjustable. All electronics are solid 
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state, plug-in units, located in the 
weigh cell. This model is suited to 
detection of missing components 
within packaged units, as well as 
rejection of underfills. 


* * * 


1205 — The Brookfield Rheolog for 
continuous laboratory indicating and 
recording of viscosity can give con- 
tinuous, automatic and direct de- 
termination and a permanent record 
of viscosity. With direct reading in 
centipoises, the Rheolog will deter- 
mine such non-Newtonian proper- 
ties as pseudo-plasticity, plasticity 
and dilatancy. It may be used to 
obtain flow curves of thixotropic, 
rheopectic, time depedent and tem- 
perature dependent materials. The 
Rheolog is portable, explosion-safe 
and offers the optimum in flexibility 
Depending upon model (1, 4 or 8 
speed), readings are obtainable from 
0 to 64,000,000 cps, and the ratio of 
maximum to minimum range can be 
as high as 80,000:1. The Brookfield 
Rheolog is compatible with standard 
indicating or recording equipment 
from a simple pressure gauge to a 
strip chart recorder and is available 
with pneumatic or electric signal 
transmission. Remote transmission is 
possible at distances up to 100 feet 
7 . * 


1206—New Flowtronic 55 Series Air 
Velocity Meter provides direct read- 
ings of air velocities from 0-4000 
fpm and air and surface tempera- 
tures from 20°F to 220°F. An eight 
transistor circuit provides rapid and 
damped meter response and an elec- 
trical output whose response is d.c. 
to 1 ke. The instrument is powered 
by 115 v.ac. or by rechargeable 
nickle cadmium batteries. High sen- 
sitivity at low air velocities is fea- 
tured. 


7 . * 


1207—A new quality control com- 
puter continuously computes and in- 
dicates mean value and standard 
deviation. With this computer the 
mean value and standard deviation is 
known at every instant while a 
process is in operation. The com- 
puter will accept an input from any 
continuous measuring device—either 
a voltage of at least 50 millivolts 
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full scale or a transmitting slide- 
wire. In addition to the direct read- 
ing meters, outputs are provided for 
recording. The output signals can 
also be used for control purposes 
such as resetting controllers in the 
process for developing trends. Vari- 
ous configurations of the On-Line 
Statistical Computer are available 


* + 7 


1208—A new television comparator 
that permits examination and pre- 
cise measurement of miniature solid 
objects, with magnification up to 
300 times, is available from Gen- 
eral Precision, Inc. The closed-cir- 
cuit television system enables an 
operator to inspect and examine, in 
minute detail, components such as 
transistors, resistors, diodes, micro- 
miniature wafers, instrument and 


watch parts, and subassemblies. The 
unit can also be used to examine and 
study live biological specimens and 
standard laboratory slides. Using a 
single aircraft-type control stick, an 
operator can position the image on 
the screen, and change its magnifi- 
cation through the entire range with- 
out loss of focus. A simple accessory 
to the television comparator permits 
precise measurement of an object 
or any portion of it at three times 
the magnification of conventional 
comparators. 
* + + 

1209—The new super precision dial 
indicators introduced by the L. S 
Starrett Co. have an A.G.D. accu- 
racy of plus or minus 0.00005 inch 
for the 0.015 inch total range (2% 
turns). Starrett No. 25-109 is a bal- 
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anced dial indicator with a range 
of 0-3-0, one revolution 0.006 inch, 
total range 0.015 inch. Starrett No. 
25-209 is a continuous dial model, 
reading 0-6, one revolution 0.006 
inch, total range 0.015 inch. Both in- 
dicators are furnished with jeweled 
bearings. 


1210—A new precision measuring in- 
strument, developed by Boice Gages, 
Inc., provides a simple, economical 
solution to gaging problems in ap- 
plications where large amounts of 
stock must be removed; yet dimen- 
sions must be periodically checked 
with a degree of accuracy usually 
associated with final finish. The de- 
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vice is a combination of a mechani- 
cal dial indicating gage, which pro- 
vides ample range for deep cuts, 
and an electronic indicator which 
automatically becomes activated, to 
check with extreme accuracy, as fin- 
ish size is approached. Applications 
in which the new combination gage 
has been found useful include turn- 
ing of forgings, and boring mill, 
lapping, honing and jig boring op- 
erations where the hole must be 
constantly maintained within narrow 
limits. The electronic indicator is 
battery operated and the gage is 
completely portable. Model illus- 
trated will gage bores from % inch 
I.D. up. The principle can also be 
adapted to gages other than bore 
gages. 
* * * 

1211—An electronic micrometer pre- 
cision measuring system displays ex- 
act measurements to 10 millionths 
of an inch on a 5-digit counter and 
automatically plots the values on a 
chart recorder. Readings are taken 
on any pre-selected time cycle. The 
micrometer head is temperature 
compensated. Head, control unit and 
recorder may be remotely located 
from each other. The system is well 
suited for automatic recording of 
small displacements over a long 
period of time. Typical use: Dila- 
tometer measurements of material 
expansions at elevated temperatures. 


* * os 


1212—Aircraft maintenance inspec- 
tion for cracks, and demagnetization 
of critical airframe or engine steel 
components can now be performed 
quickly between flights with a mo- 
bile magnetic particle test unit, just 
announced by Magnaflux Corp. This 


new ground support equipment, des- 
ignated Type KRQS-6, provides 6,000 
amperes direct current for testing 
landing gear, supports, engine 
mounts, attachment fittings, and 
other hardware subject to fatigue 
cracks from vibration, rough flights, 
or hard landings. To eliminate any 
disruption of magnetic compasses 
from magnetized steel parts, com- 
plete, automatic demagnetization is 
accomplished by means of a built-in 
motorized 30-point switch and cir- 
cuits. The power pack is mounted on 
an 8 feet, 4 inches long, 57% inches 
wide trailer frame. Spring suspen- 
sion and 16 inch tires permit the 
unit to be towed safely to and from 
the aircraft at a speed of 20 mph by 
means of a 34 inch A-frame tow 
bar. A 34 inch x 15 inch x 33 inch 
weatherproof storage cabinet at- 
tached to the power pack provides 
ample space for magnetizing cables, 
prods, spray guns, magnetic particle 
materials, and a flame-resistant, 
vinyl-coated canopy that covers the 
unit when not in use. The KRQS-6 
unit is built to operate from either 
220 or 440 volt, 50/60 cycle, 3 phase 
current. Magnetizing cables can be 
equipped with coils for longitudinal 
magnetization. An isolation trans- 
former furnishes 110 volts for the 
control circuits and a convenience 
receptacle for operation of a powder 
blower, lights, or other auxiliary 
equipment. 
- oe * 

1213—A new transistor test set has 
been developed by Fairchild Semi- 
conductor to test very low leakage 
such as encountered in silicon Pla- 
nar and Planar Epitaxial transistors. 
The new Type 1193 Icro/Inso low 
current tester is essentially a go/no 
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1961 Edwards Medal Nominations 


Nominations are now being received by the Edwards Medal Com- 
mittee for consideration with respect to the Edwards Medal for 1961. 


The purpose of the award, as established by the Board of Directors 
in 1960, is to honor individuals who have demenstrated outstanding 
leadership in the American Society for Quality Control and in the 
practical use of modern methods of quality control, especially by 
application or organization and administration of quality control work. 
It is intended to supplement the Shewhart Medal which recognizes 
theoretical and technical development rather than application and 


The Medal was struck in honor of Mr. George D. Edwards, the first 
president of our Society, and the first Medal was awarded to him at 
San Francisco. The recipients of the Medal have been: 


1960—Wade Richard Weaver 


Any member of our Society may submit nominations for candidates 
for the Edwards Medal Award. However, it is important that complete 
biographical information be submitted, supporting the nomination. 
Only then can the Edwards Medal Committee give adequate considera- 
tion to the qualifications of your nominee. 


Please see that the name of your nominee is forwarded with six (6) 
copies of the supporting information to the Edwards Medal Committee 
through your section chairman, or send them direct to the chairman 
of the Edwards Medal Committee, A. P. Deacon, 36 Bridge Street, 


To receive consideration the complete information must reach the 
committee by December 31, 1961. 
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go tester. The 1193 will test leakage 
currents from 1 picoamp (1 micro- 
microamp) to 1 microamp for both 
NPN and PNP transistors, at an ac- 
curacy better than plus or minus 1 
percent above 10 picoamps and plus 
or minus 5 percent below 10 pico- 
amps. The unit can be programmed 
for collector-to-base and emitter-to- 
base voltages from 0-100 volts in 1 
volt steps. Transistor or circuit noise 
does not affect the accuracy of the 
test. Also, the unit has a built-in 
current limiting device to protect 
both the test equipment and the de- 
vice under test. In addition to test- 
ing low leakage current, the Type 
1193 can measure resistance as high 
as 100 kilo-megohms to an accuracy 
of plus or minus | percent; resist- 
ance to 1000 kilomegohms to an ac- 
curacy of plus or minus 5 percent 
The tester can also perform diode Ix 
tests. The low current Icso/Ieso tester 
is priced at $1995. 


New Literature Available 


1230—A complete catalog published 
by Techni-Rite Electronics features 
an entirely new line of transistor- 
ized, precision, low-cost gaging in- 
struments. Included are the Minicom 
Amplifiers, Minicom Height Gage, 
Bench Comparator, Dice Thickness 
Gage and Minigage Head 


* * 7 


1231 — Bulletin X60-B describes a 
new optical polygon for use in check- 
ing alignment and angular spacing 
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in any multiple of full degrees. 
Model MOX-3600 Milichex Optical 
Polygon consists of an optical mirror 
on a high precision rotating base 
that can be indexed 360° in single 
degree increments. Accuracy is with- 
in % second of arc (equivalent to 
12-millionths of an inch at a 20 inch 
diameter.) 


* * * 


1232 — General Electric Bulletin 
GEA-6817A describes G-E’s Type H 
line of portable, halogen sensitive, 
electronic leak detectors for indus- 
try, research and defense applica- 
tions. All leak detectors discussed 
are sensitive enough to precisely lo- 
cate pressure and vacuum leaks as 
small as 1/1000 cu. in./day. They 
include: Gun Detector, Type H-2, 
and PencilProbe Detector, Type H-5 
for inspection of welds, seams, joints, 
and other suspected areas of leakage 
in pressure systems; Stationary De- 
tector, Type H-3, for completely au- 
tomatic production line leakage test- 
ing; Vacuum Detector, Type H-4, 
for vacuum system leakage checks. 
* * * 


1233—A new illustrated booklet en- 
titled Strain Recording with Brush 
Direct Writing Recorders is now 
available from Brush Instruments 
This booklet describes the applica- 
tion of strain gages and strain gage 
based transducers for accurately re- 
cording strain, tension, thrust, load, 
torque, etc. Basic strain recording 
circuits are shown for recording 


Eliminate “backward” inte 
associated with conventional 
your measurements . . . al 


Reading 


ee ee ee eee 


| J.T. SLOCOMB COMPANY 


0 fm interested in the Depth Speedmike 
OC Send me the name and address of your nearest? distributor. 


from one, two, or four-active gages, 
and techniques used to obtain pre- 
cise recording of both static and 
dynamic strain phenomena are ex- 
plained. Also describes circuits for 
temperature compensation and for 
elimination of errors in Wheatstone 
bridge circuits. 
. 7 * 

1234—Central Scientific Co. has pub- 
lished the J-300 General Catalog. It 
contains 1008 illustrated pages show- 
ing the complete line of over 18,000 
Cenco instruments and equipment 
for research, educational and indus- 
trial laboratories. For convenience 
of users, a special listing has been 
included of Cenco equipment re- 
quired for many of the tests of the 
American Society for Testing Ma- 
terials, American Petroleum Insti- 
tute and the American Association 
of State Highway Officials. 

Inquiries for the following new litera- 
ture may not be addressed to Product 
Education Service. Requests for literature, 
any payments when required, should be 
sent to the companies listed below. 

Three new Supplements on In- 
struments and Apparatus to the 
Power Test Code, published by the 
American Society of Mechanical 
Engineers, are now available for 
purchase, according to an announce- 
ment by the Society. They are titled 
“Temperature Measurement;” Mea- 
surement of Shaft Horsepower;” and 
“Measurement of Rotary Speed.” 
Copies, at $2.00 each, are available 
from the ASME Order Dept., 29 
West 39th St., New York 18, N.Y. 
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AKRON-CANTON .. . Pre-meeting seminars for the 
Dec. 14 meeting are entitled “Professional Developments” 
and “Reliability” with the latter being moderated by 
L. W. Miller. 

D. E. Gorsline 
ALBUQUERQUE ... The Sept. 13 meeting was a buffet 
dinner meeting. Our guest speaker was E. J. Lancaster. 
Topics presented were “Plans and Goals at the National 
Level” and “The Need for Improved Information Sys- 
tems for Quality Decisions.” 

J. A. Woodley 
ALLENTOWN-BETHLEHEM .. . Two separate courses 
in “Design of Experiments” are being offered. Richard 
Zwickl of Western Electric is teaching one at Muhlen- 
berg College, and one is offered at Tamaqua High 
School in lieu of an “in plant” course for QC people at 
Atlas Chemical. Irv Yeager, also of Western Electric, 
is instructor. 

At our last meeting Wm. J. Masser, manager of QC 
engineering service at General Electric, presented an 
interesting paper entitled “Management Aspects of QC.” 

The Western Electric panel of experts headed by Fred 
Stonehill and consisting of Ken Stephens, Irv Yeager, 
Bob Mantz, Bob Tust and Dick Zwickl journeyed to 
Reading's first meeting and discussed the entire QC 


program at Western Electric 
Robert L. Horstman 


BATTLE CREEK-KALAMAZOO ... Our first meeting 
of the year was held at the Sutherland Div.. KVP 
Sutherland Paper Co., Kalamazoo on Sept. 21. John H. 
Baker, vice-chairman of the Rochester section, presented 
“How an ASQC Section Can Benefit Its Members and 
Industry.” Mr. Baker is with the Eastman Kodak Co., 
Rochester, N.Y. 

Dr. Robert M. Thrall of the University of Michigan 
will speak on the subject “An Introduction to Operations 


Research” at the Dec. 21 meeting. 
Peter F. Koets 


BUFFALO ... The Sept. 25 meeting was held at the 
Executive Hotel, Buffalo at 8:30 after a 6:30 dinner. 
Richard A. Freund, who is in the Applied Mathematic 
Section, Management Systems Development Div., East- 
man Kodak, spoke on some recent developments in 
control charts. He compared the sensitivity of the She- 
whart Chart as compared to the cumulative sum charts 


or the geometric moving-average chart. 
Irving Gordon 


40 


CHATTANOOGA .. . On Sept. 12 a group of 25 mem- 
bers and guests attended a dinner and technical session 
at the Town and Country Restaurant. Prof. T. E. Ger- 
aghty of the University of Chattanooga presented “Sta- 
tistical Techniques in Industrial Engineering.” 
Glen Franklin 
CHICAGO ...A total of 135 members and guests at- 
tended the plant tour of the Teletype Corp. on Sept. 13. 
An analysis of the shop tour was given by Pat Gerard, 
followed by an address by Warren Jones. 
C. B. Herschberger 
CINCINNATI ... At the Sept. 20 meeting A. M. Dex- 
ter, director of metrology, Pratt & Whitney, discussed 
the manufacture of gage blocks and the various prob- 
lems involved with measuring them accurately. 
The technical meeting was preceded by a coffee talk 
by Sam Bryant, service representative, Texas Instru- 
ments, Inc., on “The Trials and Tribulations of a Manu- 


facturer’s Representative.” 
B. E. Charles 


CLEVELAND ... The Dec. 1 meeting will be “Ladies 
Night,” which has always been one of the most popular 
events on the calendar. 

N. A. Burkhardt 
COLUMBUS ... On Sept. 20, a plant tour was made at 
Continental Can, manufacturers of flexible packaging 
materials. The processes observed included gravure 
printing, laminating, extruding, coating, slitting and 
fabricating of bag and pouch containers. 

On Dec. 5, Dorian Shainin, Rath and Strong, Industrial 
Consultants, Boston, will speak on “Engineering Prod- 
uct Reliability.” This will be a joint meeting with the 
American Institute of Industrial Engineers at the Battelle 
Memorial Institute. 

M. L. Goeglein 
CORNING-ELMIRA .. .This month’s meeting will in- 
clude a tour of the Corning Glass Works, Pressware 
Plant, manufacturers of television tubes. 

Robert H. Rahiser, senior QC engineer, Westinghouse 
Atomic Fuel, Commercial Manufacturing, substituted 
for Frank Caplan at the last meeting. Mr. Rahiser pre- 
sented “QC in the Job Shop.” 

Allan Erny 


CUMBERLAND ... A talk on “EVOP in Operation” 
by O. R. Weaver, director of QC at Phillips Chemical 
Co., will highlight the Dec. 5 meeting. The discussion of 
evolutionary operation techniques used to optimize a 
process through plant experimentation made without 
upsetting production or qaulity should offer a very in- 


teresting evening. 
A. H. Jaehn 


DALLAS-FORT WORTH .. . The newly organized foods 
division of the section held their first meeting on Sept. 
12. Sam Fine, Director of the Food and Drug Adminis- 
tration, spoke on “The Regulatory Power of the Food 
and Drug Administration as it Concerns Adulterated 
Foods.” The group of 22 met ai the Hi-Ho Restaurant in 
Grand Prairie. Bob Crow of Armour and Co. is acting 
chairman. 

A panel will discuss “QC Responsibilities, Rights, 
Authority” at the Dec. 17 meeting. 

R. R. Massagee 
DAYTON ... Thirty members and guests attended an 
informal social held at the Delco Products Lodge. Hats 
off to Walt House, arrangements chairman, on his first 
effort in that capacity. 

At the management night dinner meeting to be held 
Dec. 14 at the Brown Derby Restaurant, Aaron Sivitz, 
vice-president and chief engineer of Globe Industries, 
will speak on “Management Looks at QC.” 

Bill Smith, a past chairman, spoke before the Greater 
Muskegon section on Sept. 14 on the topic “Practical 
Quality Control at the National Cash Register Co.” 

Ken Holliday 
DELAWARE .. . The first meeting of the season, con- 
sisting of the members and their wives, was held at the 
Lord De La Warre Hotel. The guest speaker was Dr. 
Charles Wood of the FDA Office, Philadelphia, whose 
talk centered around the work of the FDA in assuring 


quality in what we eat and drink. 
J. Rigney 
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EVANSVILLE-OWENSBORO .. . The first section 
meeting was held at Central Turners in Evansville. 
Walter Richert, chief engineer of Potter & Brumfield, 
Div. of American Machine & Foundry, spoke on “The 
Difference in Manufacturing, America vs Europe.” Mr. 
Richert is a graduate of Gauss Engineering School in 
Berlin and was employed as development engineer by 
the Deutsche Telephone Werke in Berlin. In 1952 he 
came to the U.S. and since then has been awarded 
the “Key Man of the Year Award” for his outstanding 
work in development of the micro miniature electronic 
relays now being used in the U.S. missile programs. In 
1959 Mr. Richert returned to Germany to visit several 
relay manufacturing companies in the western zone. 
Color slide pictures he took on this tour were used to 
illustrate his talk. 

In December the executive committee will meet to 
plan the annual ladies night program for May, which 
will require an all out effort in order to match the 
program presented last year. 

W. E. VerWayne 


GEORGIA ... On Sept. 28 at the IE Bldg., Georgia 
Tech, C. E. Molzahn, manager of quality engineering, 
Lockheed—Georgia Co., Marietta, will present “Manu- 


facturing Reliability and Process Capabilities.” 
E. G. Field 


GREATER DETROIT .. . On Sept. 16, the 16th Annual 
QC Forum was held at the University of Michigan at 
which a wide variation of topics ranging from the rela- 
tionship between “Quality and the Labor Agreement” 
to “Automated QC” were presented. The luncheon speak- 
er, Edward McFaul, a consultant in human relations, 
was most effective in illustrating “How to Keep Your 
Foot Out of Your Mouth” by showing the need for good 
communication by use of total and complete instruc- 
tions to obtain the desired result in any field as well as 
QC. He told a little story about a construction worker 
breaking-in a new man. After handing a sledge hammer 
to the new man, the worker picked up a chisle and 
holding the chisle on a concrete curb said, “When I nod 
my head you hit it.” This illustration was thoroughly 
enjoyed by the 289 in attendance. 

M. E. Helmke 
GREATER MUSKEGON ... On Dec. 14 this section 
will hold its fourth meeting of the year at the Red Vest 
Restaurant at 6:30 pm. The noted Joseph H. Molnar, 
manager of QC, Houdaille Industries, Inc. will speak on 
“QC—Management’s Tool.” 

On Sept. 30 the section in cooperation with the Muske- 
gon Manufacturer’s Association sponsored the “Western 
Michigan QC Clinic,” which took place at the Occidental 
Hotel. Top notch speakers and the hard working com- 
mittees helped to make this event a great success with 


approximately 300 registrations. 
Al Baker 


HARRISBURG .. . Elmer Kern, educational chairman, 
has been busy organizing courses in basic, intermediate 
and advanced SQC techniques. He secured the services 
of both J. T. Skelton, Caterpillar Tractor Co., York, to 
teach the basic and intermediate courses while Ervin F. 
Taylor, Martin Co., Baltimore, will conduct the ad- 
vanced course. Forty applications for these sessions 
have been made to date. The publicity was excellent on 
this project and the local radio, television and news- 
papers plus ads helped reach those outside our member- 
ship. Juergen Walbrecht is the new publicity chairman. 

The Dec. 13 meeting will be held at the Conestoga 
Country Club, Lancaster. Dinner will be served at 6:45 
pm followed by the meeting at 7:45 pm. Harmon S. 
Bayer, QC Consultant, Detroit, will be the guest speaker 


and has chosen to present “Machine Capabilities.” 
Ann Englehart 


HARTFORD ... The executive committee held their 
September meeting at the home of chairman Gene Ellis. 
The Dec. 12 meeting will be held at the Connecticut 
General Data Processing Center at 7:30 pm. Albert D. 
Bossom, will speak on “Mechanics and Maintenance of 

Data Processing.” A plant tour will follow. 
E. May 


HUNTSVILLE ... The Sept. 28 meeting was held at 
the Russell Erskine Hotel. William W. Mills, Jr., chief, 
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CHICAGO—A total of 135 members and guests attended the Sept. 13 
plant tour and luncheon at the Teletype Corp. 


PENSACOLA-MOBILE—Dr. Harlow Aydes, head 
of the Department of Neurophysiology and 
Acoustics, U. S$. Naval School of Aviation 
Medicine, spoke at the Sept. 21 meeting. 


CAPE CANAVERAL SUBSECTION—The newly formed Cape Canaveral Subsection of the Oriando- 
Cape Canaveral section held a dinner meeting on Sept. 27 


METROPOLITAN—Dr. L. Grant Hector, vice president in 
charge of technical operations for the Sonotone Corp., 
spoke on Sept. 9 at the 13th Annual Rutger’s Conference 
on Quality Control. 


JOPLIN-SPRINGFIELD—Wilder’s Restaurant in 
Joplin was the scene of the Sept. 21st panel 
discussion meeting. 
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inspection section, Thiokol, Redstone Div., spoke on 
“Non-Destructive Testing in the Solid Propellant Rock- 
et Motor Industry” before 26 members and guests. He 
illustrated his talk with a series of slides to show how 
thorough a test program on rocket motors must be, 
including checks on both the multi-component assem- 
blies and composite motor. Things to look for in the 
near future include usage of plastics and modified 
metals with the emphasis on strength and low weight. 
After the meeting, a general interest film was shown 
on “Washington at Work,” a Kiplinger production on 
behind the scenes activities in many unfamiliar phases 


of government work. 
William Spink 


INDIANAPOLIS .. . On Sept. 12 at our kick-off meet- 
ing at Butler University, Prof. Gayle W. McElrath, 
University of Minnesota, presented “The Big Picture.” 

H. M. Handerson 
IOWA, STATE UNIVERSITY OF .. . Simon D. Kras- 
ner, Universal Match Co., addressed 25 section members 
on the subject of “Multiple Correlation in Process Con- 
trol.” Of great interest was a three-dimensional plexi- 
glass control chart. Host for the evening refreshments 
was the International Harvester Co. with Messrs. Meyers 
and Hardesty serving. 

John Miller 

JOPLIN-SPRINGFIELD ... Our first meeting was held 
on Sept. 21 at Wilder’s Restaurant in Joplin and a nice 
turnout was on hand. The program for the evening was 
a panel discussion on “How Quality Control Will Aid in 
Financial Return.” Moderator was vice-chairman Tom 
Bair. Members of the panel were Floyd Thomas and 
Byron Anderson, U.S. Army Signal Corps Supply Agen- 
cy, Jim Ferguson, Lockheed Missiles, and Bill Phillips, 
Sandia Corp. 

When our section announced a course in QC, the 
response was so heavy that we decided to offer two 
courses. “Statistical Quality Control” is being taught 
by Dr. A. J. Miles, Missouri School of Mines and Metal- 
lurgy, Rolla, and has an enrollment of 14. “Practical 


Applications of QC Techniques on the Production Floor” 
is being taught by Jan DeGraad, engineer, Royal McBee 
Corp., Springfield, with an enrollment of 22. These 
courses are being offered in Springfield now but we 
hope to include Joplin and other towns at a later date. 

R. C. Bogart 
KANSAS CITY . .. The September meeting was held 
at the “Brown Bottle” of the Schlitz Brewery. A very 
fine buffet dinner was served in addition to free samples 
of the company’s product. Some equipment used in QC 
at the brewery was on display and Don Waldman, 
Schlitz QC manager, gave a presentation about the his- 
tory and evolution of the high quality of the company’s 
product. Many members, prospective members, wives 
and guests were in attendance. Introduction was made 
of all the new officers and committeemen, and the plans 
for the coming year were reviewed by chairman Clifford 
P. Cutler, who also enumerated the many advantages 
of belonging to the Society for the benefit of the pros- 
pective members, wives and guests. Through the years, 
the kick-off meeting at the Brewery has developed into 


a membership promotional affair. 
V. J. Smeltzer 


LANSDALE ... On Sept. 28 the season was kicked off 
on an informal note by holding a members and wives 
“Doggie Roast” at Oak Grove Park, Hatfield. New sec- 
tion officers are chairman Glen Casey, R. T. French; 
vice-chairman Richard Scholl, U. S. Gauge; secretary 
Kay Dwyer, U. S. Gauge; and treasurer Carl Garrett, 
Dana Corp. 

The program for the season promises to be a well 
diversified and interesting one with the format as in 
the past; guest speakers, attractive events and plant 
tours. 

James R. Borgman 
LEXINGTON ... At the September meeting the year’s 
program was presented under the theme of “QC in the 
Space Age.” Joseph Bernick, The Martin Co., Baltimore, 
presented “Atomic Energy Goes to Work” using slides 
of manufacturing, QC and operation as well as the de- 
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Lufkin’s V32 Dial Test Indicator is made with the preci- 
sion of a fine watch, with jeweled bearings for longer life. 
It has a 180° contact point swivel. The dial has clear, easy- 
to-read graduations to .0001”...and a switch lever for 
full reverse action. 
Exclusive ball-bearing mounting reduces friction, 
assures greater accuracy—an excellent example of how 
Lufkin leads in precision-tool design. 

Mount the V32 on a Lufkin Miti-Mite Holder with its 
rigid (%”) center post and you have a vertical testing 
setup that will stay firmly in place. (There’s a permanent 
magnet in the base with a 50-lb. pull.) 

See your industrial distributor. He knows 
precision tools and can show you how Lufkin 
leads in design and craftsmanship. His stock is 
maintained to fit your needs. See him for prompt 
and reliable service. Lurxin, Saginaw, Michigan. 


UF, 


new leader in precision tools! 





sign features of portable reactors. He also gave a brief 
explanation of the health physics problems and an 
introduction to a miniature atomic power supply system 
being develoned for use in satellites and remote weather 
monitors. 

Wives are invited for the December “Ladies Night.” 
An interesting film on “at home” effects of QC will 


headline the program 
James C. Graff 


LIMA ... The fall quarter educational progrum con- 
ducted by chairman Earl Schmeiding, Westinghouse 
Electric Corp., will wind up the first step in the new 
long range educational program being established by 
the section. The courses being completed are “Control 


Chart Variations” and “Sequential Sampling Analysis.” 
Darrell C. Fultz 


LOS ANGELES ... The Sperry Corp. started this sec- 
tion towards a new Saddoris Award season with the 
mobility of a Sargeant Missile and a strong concept of 
Sperry’s aim in bringing quality and reliability under 
one management head. John Leete expressed manage- 
ments needs to meet schedules. Frank McGinnis, di- 
rector, reliability and QC, Sperry Gyroscope Corp., 
presented a very interesting paper showing Sperry’s 
united approach of quality and reliability under one 
head starting the necessary control functions with the 
proposal stage through R & D and into production. 
Michael Hogarty, quality manager, Sperry Utah Co., 
presented the Sargeant Missile quality program and 
testing approach and acted as chairman for the panel. 

On Dec. 19, the Rocketdyne Div., North American 
Aviation, will present a QC Panel headed by C. W. Guy 
who will speak on “Engine Reliability for Manned 
Space Flight.” Mr. Heath, QC director, will talk on 
“Management Objectives in the Quality Program.” Spe- 
cial program chairman for the panel will be John 


Young, North American Aviation. 
Steve Kozich 
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Now you can halve the time for acceptance 
testing or breadboard checking, by using 
EECO socket adapters. End clip lead fum- 
bling. Dual insulated contacts for each pin 
eliminate effect of contact resistance in 
measuring voltage drop. Highest specifica- 
tions. AS Series adapters $15 plus .50 per 
pin, substantial price breaks for quantity. 
Order from more than 50 configurations in 
catalog or send in your header and request 
quote at low standard price. 
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LOUISVILLE . . . There was a record attendance for 
“Opening Night” with 56 members and guests enjoying 
a fine social hour and steak dinner at Hasenour’s Restau- 
rant. All committeemen made reports that showed signs 
of progress in all phases of our section activities. The 
percent of membership renewal by Sept. 1 is higher 
than ever, and it looks like our total membership will 
reach a new record. The education committee presented 
one of the best films on QC with respect to customer 
complaints. Our guest speaker was Richard Smith, 
Fuller Adhesive, who spoke on the subject of the atti- 
tude towards quality in the U.S.A. and that of some 
foreign countries. 

The theme of this year is “Publicity.” Every member 
is urged to place the advantages of ASQC before their 
industrial friends. Extra copies of the 1962 program and 
The Sigma are available to everyone as an aid in their 
personal publicity. 

Monroe J. Oates 
MEMPHIS .. . This section opened its fall season with 
a view of QC in the breakfast cereal industry. Over 40 
members and guests heard and saw how the Kellog Co. 
applies QC in regulating moisture in the drying process, 
temperatures in cooking and weights in packaging. 
William Porter and his staff in the QC operation con- 
ducted a lecture tour of the large Memphis Plant that 
processes breakfast foods from wheat, corn and rice. 

On Dec. 12 Ray Morris, International Harvesters’ 
manufacturing research group, will be in Memphis at 
the Memphis Works, to speak about the use of “Prob- 
ability Paper in Industrial Operations.” A plant tour 


will follow a period of refreshments and discussions. 
Douglas W. Ferris 


MERRIMACK VALLEY ... The second annual fall 
symposium was held at Lowell Technological Institute 
on Sept. 15. The subject for the all day session was 
“Military Packaging Materials” with primary discussion 
centering on MIL SPECS, MIL-P-116 and MIL-STD-726 
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as well as government efforts toward cost reduction in 
the packaging field. 
Fred Ryan 
METROPOLITAN ... The 13th Annual Rutgers Con- 
ference on Quality held on Sept. 9 was an unqualified 
success with a capacity attendance of 625 men and 
women. Dr. Elmer C. Easton, Dean of the College of 
Engineering, was again a most interesting and entertain- 
ing host. Dr. L. Grant Hector, Sonotone Corp., was a 
most effective principal speaker. His message was 
straight from the shoulder with regard to the need for 
effective application of economically sound QC princi- 
ples and techniques which will result in a specified 
quality level, achieved at minimum cost, in order to 
assure a continuing satisfactory operating profit level. 
Dr. Hector’s serious challenge and his presentation of 
the vital need for profitable operation merits sober 
consideration by all persons charged with the responsi- 
bility for economical control of quality. 
Due to a series of unfortunate events the 1961 Prince- 
ton Conference on QC has been cancelled. Dr. Stuart 
Hunter has tentatively accepted the responsibility for 


planning of the 1962 conference. 
Stephen G. Orban 


MILWAUKEE .. . On Sept. 6 this section sponsored a 
seminar on “Quality Assurance Requirements on Gov- 
ernment Contracts.” The program, which started at 
9:30 am and lasted all day, provided valuable informa- 
tion for all types of suppliers to government agencies. 
The guest speakers were C. J. Brzezinski, Office of 
Assistant Secretary of Defense, S. J. Lorber, Army 
Ordnance, Lt. Col. W. E. Hughes, Department of the 
Army and Capt. J. A. Barker, Dept. of the Navy. These 
gentlemen, directly associated with government re- 
quirements, presented their interpretations of the con- 
tractor’s responsibilities in this area. The question and 
answer period which followed provided additional in- 
formation regarding specifications, QC manuals, etc. 
to the more than one hundred contractors representing 
Milwaukee and surrounding areas. 

The regular monthly meeting was held Sept. 18 at 
the Milwaukee Inn and began with a training session at 
4:30 pm, conducted by Tom Owen, Snow Mfg. Co., Bell- 
wood, Ill. His lecture was entitled “Straight Line Con- 
cept of Thread Gaging.” Roman E. Boruta, QC Manager, 
Trenton Engine Plant, Chrysler Corp., Trenton, Mich., 
presented a talk entitled “Inspection—Direct Labor or 
Overhead?” in which he gave both points of view in the 
evaluation of inspection costs. This controversial subject 
resulted in a lively discussion period after his presenta- 
tion. 

Darrell G. Schroeder 
MINNESOTA ... On Dec. 5 a plant tour will be held 
at Whirlvool Corp.. manufacturers of home appliances. 
Since the turnout should be large, please get your reser- 
vations in early. 

Grove Ruth, Minnesota Mining & Mfg., was appointed 
general chairman of the clinic for this year. Ron Arne- 
berg, education chairman, is establishing a new format 
consisting of a series of short courses, three weeks in 
duration, one night a week, for a total of six hours. 
Courses currently planned are “Introduction to SQC,” 
“Acceptance Sampling Theory,” “Descriptive Statistics,” 
“Advanced Methods of Sampling” and “Advanced Sta- 
tistical Techniques.” 

Corrinne Leko 
MONTREAL .. . Our first get-together of the season 
took place on Sept. 8 in the form of a tour of Labatts’ 
Brewery with F. Loranger, Superintendent of QC, acting 
as host to 21 members and 36 guests. The group was 
conducted on a tour of the aging rooms, fermenting 
rooms, store rooms and the bottling, packaging and 
brewing areas, after which Mr. Loranger explained the 
basic processes and described some of the QC techniques 
used in the brewery. He gave a few examples of some 
of the things that have to be considered in the brewing 
business, i.e.; he pointed out that shelf life affects the 
taste of beer and ale, and that the constituents used in 
the brewing must be varied relative to the estimate or 
known shelf life. Mr. Loranger also pointed out that the 
color of the bottles affects the quality of the beer. After 
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his talk he was called upon to answer a number of 
questions whose caliber was indicative of the interest 


shown by the group. 
J. J, Fitzsimmons 


NEW HAMPSHIRE .. . On Sept. 26 the section held its 
dinner meeting at Palmer Lodge, Keene. Charles 
Hudson discussed “Total QC.” Prior to the meeting 
members toured the American Optical Facility in Keene. 


J. E. Tarrant 
OMAHA-LINCOLN ... To open the season, a well- 
attended dinner meeting was held on Sept. 8. Ed Hayes, 
our section chairman from Omaha Works of Western 
Electric, and Society Director Sam Grasso, Inland Auto- 
matic Co., Omaha, joined forces to present “ASQC For 
You,” which brought the members up to date on both 
the local and national organization and program of 
ASQC. This was followed by a question and answer 


period. 

D. L. Van de Water 
ORANGE EMPIRE .. . “Production Reliability” was 
the topic of an address presented by Frank H. Squires, 
QC Consultant, at the Sept. 5 dinner meeting. Our con- 
gratulations to program chairman Chuck Kleppsattel 
in obtaining Mr. Squires, who substituted for Ben Cogan, 
manager of quality assurance, Ramo Wooldridge, who 
was unable to fulfill his speaking engagement at this 
meeting. Mr. Squires stressed the fact that production 
personnel must revise their attitude towards meeting 
the specified tolerances. 

Plans for the “Ladies Night” Dec. 5 meeting are cur- 
rently being formulated. Program Chairman Chuck 
Kleppsattel announced that a special program of enter- 
tainment is planned with the able assistance of Dolly 
Foster, womens activities committee chairman. 

Henry W. McKee 
ORLANDO-CAPE CANAVERAL ...A special meeting 
was held with representatives of many organizations in 
the Cape Canaveral area to explore the potential of 
forming a subsection. The enthusiasm of this meeting 
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generated the following committees and officers: pro- 
gram—Warren Welch; membership—Dorsey Dean; pub- 
licity—R. H. Nicholson and Robert A. Cooper; chairman 
—John T. Hagan; vice-chairman—Robert A. Nanz; sec- 
retary—John E. Wilburn; treasurer—Murray Hack; di- 
rectors—Philip B. Crosby, William E. Rooney and Robert 
A. Messier. 

The Cape Canaveral meeting of Sept. 27 featured Dr. 
James R. Duffet, Space Technology Laboratories, who 
spoke on the subject “Redundancy—Friend or Foe.” The 
meeting attracted 60 members and guests. Chairman 
John T. Hagan stressed the theme “Getting to Know 
You” for future meetings. The Dec. 5 meeting will be a 
joint effort and we hope to have J. Y. McClure, Junior 
Past President of ASQC, to speak on the organization 
and advantages of ASQC. 

On Sept. 28 at the Orlando meeting George Henderson 
of Martin-Orlando spoke on “A Discussion of the Effects 
of Some Quality Practices on Reliability.” General 
Leslie E. Simon, Retired, winner of the first Shewhart 
Medal and Consultant to the Carborundum Co., and 
Len Seder, who is presently on an assignment as a con- 
sultant to the Minute Maid Corp., were present. Mr. 
Seder was the guest of Charles Brohow. 

Our meetings have been widely publicized in this 
area on four radio stations and in five newspapers which 
has aided immensely in generating enthusiasm to get 


our organization off to an orbital start. 
R. H. Nicholson 


PARKERSBURG .. . On Sept. 19 the executive offi- 
cers assembled at the Wakefield Hotel, Marietta, for 
dinner followed by the business meeting, which was 
very fruitful. 

The December meeting will be Ladies Night and will 
be a joint program of AIChE, ACS, ASME and ASQC. 
Our program chairman reports that a nationally known 
speaker will be secured. 

Robert R. Stewart 
PENSACOLA-MOBILE .. . The first program of the 
1961-62 season was held at the Town House, Mobile. 
Dr. Harlow Aydes, U.S. Naval School of Aviation Medi- 
cine, presented the group with a most interesting talk 
on the parallel of experimental phases of neurophysio- 
logical research and standard QC procedures. 

On Dec. 7 there will be a Ladies Night meeting in 
Pensacola. The speaker is being kept a mystery but has 
been promised as being an attention holder 

David A. Haddock 
PEORIA . .. On Sept. 25 the first meeting was held at 
Vonachen’s Junction Restaurant. Elmer D. Myers, QC 
Specialists, U.S. Army Ordnance, was the speaker and 
led some 60 members and guests surefootedly through 
the labyrinthine paths of “Government Contracts and 
Vendor Certifications.” 
R. H. Greenan 
PHILADELPHIA .. . The Sixth Annual Symposium on 
QC Methods & Management was held at the Ogontz 
Campus, Pennsylvania State University. The combined 
monthly meeting and symposium included presentations 
on QC Management, Applied Statistics and Reliability. 
The dinner speaker, E. M. Schrock, American-Standard 
Co., Baltimore, addressed the group on the subject of 
“Management Bench Marks for QC.” Copies of the 
transactions are available from R. P. Davis. 

The Christmas Social Evening will be early this year. 
Make your reservations now for Dec. 2 at the German- 
town Cricket Club. 

D.N. Ekvall 


PITTSBURGH ... At the first dinner meeting of the 
season, Mr. Truax, Manager of QC, Atlas Powder Co., 
spoke on “Cumulative Sum Charts” as a simple charting 
technique for use in process control, and pointed out 
its use in graphical reduction of noises which are ob- 
served on regular control charts, thus providing faster 
detection and correction of real process deviations. 
Robert H. Rahiser 
RACINE ... On Sept. 18 the first meeting was held 
at Krok’s. Carl A. Roesch, American Motors, was the 
guest speaker. He addressed 40 people from Racine and 
Kenosha. A short film titled “Miracle of Pike Creek,” 
gave the inside story of how American Motors got 
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started and how it has done so well in quality. A ques- 


tion and answer period followed. 
Joseph Yahnian 


RHODE ISLAND ... Hurricane Esther washed out the 
Sept. 21 meeting. 

Educational chairman Winston Hamblet, Instrument 
Development Labs., announced that 36 students enrolled 
for the first 15 week quality assurance course that is 
being conducted in conjunction with the Rhode Island 


Extension School. 
Paul K. Moffat 


RICHMOND, VA... . Our first meeting of the season 
was held at the Officers’ Club, Richmond Quartermaster 
Corps Depot. Sam Skolnik talked on “High Reliability 
Sampling Tables and Their Mathematical Derivation.” 
Opening remarks were delivered by Captain William G. 
Blasdel, USN, Quartermaster Depot. 
J. H. Leith 
SACRAMENTO .. . Sixty-seven percent of the mem- 
bership and 160 non-members attended the September 
meeting at which Mr. Geckler was the guest speaker. 
We are looking forward to the annual Ladies Night 


in December. 
M. K. Walker 


SALT LAKE CITY ... On Sept. 26 this section held 
their opening fall meeting at Ma & Pa’s, Roy. Dr. Alex 
Mood, CEIR, discussed “Optimum Reliability in De- 
fense Weapons Systems.” Eighty-five persons were in 


attendance including several from Burley, Idaho. 
David M. Stewart 


SAN ANTONIO... On Sept. 16 the second successful 
annual QC symposium was held at the Granada Hotel. 
The theme, “The Scope of QC,” was very well depicted 
as six nationally known authorities presented a variety 
of subjects of benefit to this area. Papers on manage- 
ment, reliability, industrial applications, vendor rela- 
tions, research and non-destructive testing were pre- 
sented. Speakers were: B. E. Justice, Convair; M. R. 
Seldon, Vought Astronautics; J. Schneider, IBM; Dr. 
Burger, Lone Star Brewery; A. M. Dexter, Pratt & 
Whitney; William Cory, Southwest Research Institute. 

The annual Christmas party and dance will be held on 


Dec. 19. 
R. W. Worrick 


SAN BERNARDINO .. . The Sept. 21 meeting marked 
the advent of a new program feature; “Inspectioneering 
Workshop” headed by J. C. Powlesson, Jr., Aerojet- 
General Corp. Dr. Max Astrachan, The Rand Corp., dis- 
cussed the nature of “Operations Research as a Way of 
Thinking About Management Problems.” 

The Dec. 13 meeting will be held at 7:00 pm at the 
Mural House, Ontario. F. A. Peck, QC Manager, Con- 
solidated Electro-Dynamics Corp., Los Angeles, will 


present “Cost Control.” 
Gene A. Williams 


SAN DIEGO ... The first meeting on Sept. 11, spon- 
sored by Solar Aircraft Co., featured K. R. Willhite, 
affiliated with Rocketdyne Div., North American Avia- 
tion, who spoke on “Maximizing the QC Effort” and 
was well received by a capacity audience. This was 
followed by a question and answer period. 

A program of special appeal to those of our members 
who are involved in the staff and planning functions of 
QC is planned for the Dec. 11 meeting. D. H. Perry, 
Western Contract Management Region, will speak on 
“Air Force Quality Audit.” 

S. Greenbaum 


SAN FRANCISCO ... The Eighth Annual Bay Area 
QC Conference held at Stanford University on Sept. 12 
was a huge success with attendance exceeding 250. 
Our speaker at the Dec. 12 meeting will be Sam 
Carrol, Texas Instruments, whose subject will be “Man- 
agement of Quality Assurance.” The meeting will be 
held at Ramor Oaks, Atherton. 
Thomas L. Russell 


SANTA MARIA-VANDENBERG ... Our first meeting 
was held on Sept. 19. R. G. Paul, Douglas Aircraft, pre- 
sented an informative talk about the Douglas method 
for “Monitoring Reliability Programs.” The dining room 
of the Las Flores Inn was filled to capacity by attendees 
representing General Electric, Ferguson-Smith, Lock- 
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heed, Douglas, Wire Company of America, Convair, 
Martin, Boeing and the AMC QC Group. 

Our Dec. 18 meeting will be a “Bring the Wife Along” 

affair at Ricks Rancho in Santa Maria. 
Victor E. Johnson 
SEATTLE ... The first meeting of the year was held 
at the new plant of United Control Corp., Bellevue. 
Charles W. Long, section junior past president, provided 
a tour of the plant, followed by a film on the develop- 
ment of their products and the part QC plays in their 
operation. This was followed by a social hour. 
James J. Whyte 
SOUTH BEND-MISHAWAKA .. . On Sept. 21 this sec- 
tion was the guest of the McGill Mfg. Co., Valparaiso. 
James Newberry, QC Mgr., discussed “QC in the Bear- 
ing Industry.” A tour of the plant followed. 
F. M. Ahrens 
SOUTHERN CONNECTICUT .. . On Sept. 13 a “Joint 
Engineering Council” was held at Mary Journey’s Inn, 
Bridgeport. After dinner, Ernest Greenwood, Norden 
Div., United Aircraft Corp., Ralph Lightfoot, Sikorsky 
Aircraft, and William Vermeulen, General Electric Co., 
participated in a panel discussion entitled “Engineering- 
Management Responsibilities in the Utilization and De- 
velopment of Technical Personnel.” 

The Jan. 10 meeting will be held at the Bryant Elec- 
tric Co., Bridgeport. H. Wunsch, Fonda Gage Co., will 
speak on “Gages—Foundations of Accuracy.” There will 
also be an exhibit by the Standard Gage Co. 

William E. Wells 
- On Sept. 12 A. L. Davis, Rochester 
Institute of Technology, spoke on a subject of great 
interest to all—‘The Beginning of the Society.” Among 
the highlights of his talk was a moving tribute to Dr. 
Martin Brumbaugh and his fine and outstanding contri- 
bution to the stature of ASQC. 

On Sept. 19 George Endrich, a member of this section 
and General Electric Heavy Military Electronics Dept., 


SYRACUSE .. 


spoke to the Rochester section on the subject of “Pro- 
fessionalism.” 

F. A. Bullard 
TENNESSEE .. . On Sept. 4 section officers met with 
some members in Nashville. Plans were made for the 
formation of a subsection in Nashville and its sur- 
rounding area. Interest was indicated in the expressed 
desire of enrolling enough members to become a sec- 
tion in the near future. The first meeting will be held 
at Nashville. 

Members of the Tennessee and Northeast Tennessee 
sections met recently at Kingsport to organize the pro- 
gram for the QC Clinic which will be held at the 
University of Tennessee in March. 

Eric E. Johnson 
TOLEDO ... An excellent discussion of short cuts in 
sampling was presented by E. B. Godsey, Collins Radio 
Co., Cedar Rapids, Iowa, on Sept. 7. 

The annual Christmas Party for members, wives and 
guests will be held at 8:00 pm on Dec. 8 at the N.Y.C. 
Sportsmen’s Club, South Byrne Road near Chicago Pike, 
Toledo. 

James E. Davis, QC Supervisor, Johns-Manville Fiber 
Glass, Defiance, will moderate the first meeting of the 
new year on Jan. 4. William A. Shideler, Quality Engi- 
neer, Eaton Mfg. Co., Battle Creek, Mich., will present 
“Effective Techniques in Presentation of Data to Secure 
Action.” 

R. E. Rockwell 
TORONTO ... On Sept. 13 this section met at the 
Canadian General Electric Co. auditorium to hear a 
talk entitled “Introduction to Reliability” presented by 
Nicholas P. Demos, Data Systems Engineer, General 
Electric Co., Schenectady, N.Y. 

On Sept. 20 the executives met and the date of Mar. 10 
was set for the all-day forum to be held at the King 


Edward Sheraton Hotel, Toronto. 
E. C. Underwood 





What is the purpose of the workshop seminar? To explore in 


depth, tested methods of increasing the effectiveness of the 
quality contro! program in an industrial plant. 


For whom is the program planned? For present and prospective 
Quality Managers. It is expected that the applicant will have 
reasonable familiarity with such standard texts as Grant, Feigen- 
baum, and Juran. To benefit properly from the seminar, the 
applicant should have a minimum of several years experience 
with major responsibility for quality. 


Registrants will be sent study materials and case studies prior 
to the conference. Registration is limited to 75 persons and is 


complete only on receipt of the registration fee of $125 for 
non-members, $100 for members, which includes the cost of 
three lunches. 

Your Registration will be acknowledged. A room reservation card 
for the Sheraton-Blackstone Hote! will be enclosed with the 
acknowledgment. 


ASQC Institute 


Paul C. Clifford, Director 














7th ASQC Workshop-Seminar 
MANAGEMENT OF QUALITY CONTROL 


January 25 - 26 - 27, 1962 
Sheraton-Blackstone Hotel, Chicago, Ill. 





Seventh ASQC Weskshap - Seminar 

ASQC Institute 

161 West Wisconsin Avenue 

Milwaukee 3, Wisconsin 

Please make reservations for the Seventh ASQC Work- 


shop-Seminar on Management of Quality Control for the 
following man: 


Enclosed is our check for $ 
registrants. Fee—$125 for non-members, $100 for mem- 


to cover 


Company 


Address 


cc cc a ce ee es ee ee es ee ee ee ee 


Zone No.. 


NOTE: Additional registrations may be made by prarra a list to 
this coupon. Please include necessary information for each registrant. 
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WACO ... The Sept. 18 meeting was held in the Holi- 
day Room of the Holiday Inn Motel. Robert D. Maulden, 
Williamson Dickie Mfg. Co., Ft. Worth, spoke on “The 
Responsibilities of QC.” His talk followed a 6:15 pm 
social hour and a 7:00 pm dinner. 

A Family Skating Party was held on Sept. 25 at 
Waco’s new Candy Cane Rollercade on Waco Drive. 
It was attended by 21 persons. 

A Christmas party has been planned for the members 
and their families on Dec. 18 from 7:30 to 10:30 pm in 
the recreation room of the new Woodway Fire Station. 

Jon Tankersley 
WASHINGTON ... The first meeting of the year was 
held Sept. 27 at the Roger Smith Hotel. Frank Gryna 
and A. M. Carey, The Martin Co., Baltimore, discussed 
“Vendor-Vendee Problems in QC and Reliability.” 

The first executive meeting was held and included 
discussion in the following areas: membership—the goal 
of 200 members is well within reach with 110 paid mem- 
pers as of Aug. 31; training chairman Bea Orleans an- 
nounced plans for a six-lecture program and a 13 lecture 
program. 

The section and EIA is co-sponsoring a symposium on 
reliability to be held Jan. 9-11. In an effort to help meet 
the needs of its special groups, Hugh Wilensky, Rixon 
Electronics, will develop a flyer to be distributed to 
small business in the area designed to inform prospec- 
tive members of the new subgroup in the electronics 


field. 

M. Alethia Mayes 
WESTERN MASSACHUSETTS .. . The season opened 
on Sept. 26 with a one day quality assurance seminar 
designed as a service to companies involved in govern- 
ment contract work who either needed orientation in 
quality assurance requirements or who have had per- 
sistent problems in fulfilling these requirements to 
government satisfaction. All speakers were from the 
Boston Ordnance District and included Robert I. Ram- 
say, Julien A. Desjardins, Thomas Appleton, and An- 
drew Centauro. Much credit is due “Hy” Edelstein, ed- 
ucation committee chairman, for the success of this 
event. 

Victor L. Bissonnette, QC Manager, Chapman Valve 
Manufacturing Co., will be our sneaker for the Dec. 12 
meeting to be held at the Sheraton Motor Inn, Spring- 
field. “Vic”, a well-known member of this section, is 
currently serving as chairman of the membership com- 
mittee. His talk entitled “"What Management Needs 
to Know About Inspection” will be delivered at 8:00 pm 
with dinner preceding it at 6:30 pm. 

Alan J. Donnelly 

WINNEBAGO .. . Car! Matson, Gilbert Paper Co., con- 

ducted a training session on “QC in the Sheeting of 

Paper” at our Sept. 18 meeting. Hy Pitt, Statistical 

Analyst, Oscar Mayer Co., presented a talk entitled 
“QC and Quality Control.” 

Andrew F. Blackburn 


WORCESTER ... In spite of Hurricane Esther this 
section turned out to hear Daniel P. Kelleher, General 
Electric Co., present his views on “Quality’s Position in 
Management.” Our thanks to Mr. Kelleher for his efforts 


on that very stormy day of Sept. 21. 
G. F. Anderson 


YOUNGSTOWN .. . John Reigle, QC manager of Gen- 
eral Electric’s home laundry department, will be the 
December dinner speaker. His subject will be “Auditing 
for Quality and Reliability.” 

The annual Christmas Party will be held on Dec. 21 
at the Kings Table Restaurant in Warren. In previous 
vears, “entertaining” home talent was featured. 

Eugene Passell 





Significant Differences 








. . AKRON-CANTON — Vincent Gatto, arrangements 
chairman, is leaving our section and the employ of the 
General Tire and Rubber Co. to accept a position with 
the Gillette Safety Razor Co., Boston, Mass. James 
Oesterling, a past chairman of the Cleveland section, 
now working for the General Tire and Rubber Co., is 
our newest member. 
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_.. ALBANY — Don Holmes, L.S.T. & G., General 
Electric Co., will be our New England Council repre- 
sentative. 

., . ALLENTOWN-BETHLEHEM — Chuck Basa has 
been assigned to the QC Dept., Western Electric. We 
welcome Ben Bush, who is transferring from the Min- 
nesota section, and Gene Rice, a new member. Ben and 
Gene are members of Atlas Chemical Industries’ re- 
cently augmented QC Team. Robert Kropp, Atlas, was 
promoted from QC technician to production foreman. 
Dave Roberts of Mack Trucks, who was our publicity 
chairman last year, has accepted the responsibility of 
publication chairman. 

.. . CHATTANOOGA — Robert Newman, du Pont, has 
submitted his resignation from the section as vice- 
chairman due to the activation of Company B, 844th 
Engineers Batallion. 

. . CINCINNATI — Leon Bass, manager, advanced 
QC engineering, General Electric, Evendale, went to 
Israel where he served as a member of a two-man team 
sent by the International Cooperation Administration, 
State Dept., to conduct a survey in Israel with respect 
to QC levels of practice, etc., and to make recommenda- 
tions regarding quality standards, education, etc. Dick 
Race and Don Flischel are instructing courses in QC 
methods and techniques in the fall educational series 
of courses. 

. . CLEVELAND — Dr. Fred C. Leone, past chairman, 

was recently appointed associate editor of Technometrics 
in charge of the section “Statistical Progress for High 
Speed Computers.” Dr. Leone, who recently was elected 
to the Editorial Board of IQC has been instrumental in 
organizing a colloquium series in aspects of computer 
theory and applied statistics at Case Institute. 
.. . CORNING-ELMIRA — Ed Wintry, Bill Mullen, 
and Fred Cekella have recently joined the Corning 
Glass Works QC Staff. Lew Ashley, Durward Philips, 
Jack Bostwick and Don Fink of Ingersoll Rand have 
entered into the confines of our section. 

. DAYTON — John E. Condon, section chairman, has 
accepted a new position as technical assistant to the 
chief, QC Staff Office, Headquarters AF Logistics Com- 
mand, Wright-Patterson. John was formerly head of 
the reliability and QC section, Military Development 
Dept., National Cash Register Co. 

. EVANSVILLE-OWENSBORO — Ed Stiles has 
moved from production planning supervisor of Bucyrus 
Erie, Evansville, to assistant to the vice president of 
manufacturing, Underwood Corp., Hartford, Conn. 

.. GREATER MUSKEGON — Les Shaw, Gardner- 
Denver Co., was selected from 1500 men at Fort Eustic, 
Va. this summer for the “Soldier of the Encampment” 
award. This honor is a crowning climax to 16 years of 
Reserve Duty for Les, who stayed on in the Reserves 
after World War II and who plans to request a dis- 
charge this fall. Howard DeHeen, formerly of Anderson 
Boiling Co., Spring Lake, has accepted a tool engineer’s 
position at Hodges Tool and Die Co., Grand Rapids. 

.. . HARRISBURG — Jack Evans, a former section 
Saddoris Award chairman, is to be welcomed back from 
RCA-International to RCA-Lancaster. 

.. . HARTFORD—Phil Ackerman is now with Pratt & 
Whitney Aircraft, Inc., as a SQC engineer. Gene Ellis 
conducted a class at the University of Connecticut Grad- 
uate School on Statistics. 

. INDIANAPOLIS — Theodore W. Meserve, section 

secretary, has been promoted by Chrysler Corp. to plant 
superintendent for second shift operations. Ralph A. 
Scherschel, inter-society relations chairman, is now with 
Thiokol Chemical Corp. Other new committeemen are: 
Auditing — chairmen Francis Bucksot, Orland Sheese 
and Paul Ulmer; Budget — J. Chester Long; Historian 
— Henry Kyburz; Publications — Mel Handerson; Sub- 
section Development — Tom Turner. 
... IOWA, STATE UNIVERSITY OF — The section 
claims distinction in that its membership is scattered 
throughout 25 cities in the states of Iowa and Illinois. 
The officers represent 8 different communities. 
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.. . KANSAS CITY — Afton Taylor, Hallmark Cards, 
formerly a QC supervisor, has been promoted to the 
Head of the Lithographing Inspection Dept. 

At a recent meeting of the Executive Board, it was 
decided that the section would conduct pre-meeting 
educational training programs, which will last approxi- 
mately 45 minutes and will cover the “Tools of QC.” 
.. . LEXINGTON — The course in physical testing 
methods was off to a good start with about half of the 
students from outside the section. A second semester 
course is being set up to cover electronic testing methods 
as well as several other interesting areas. 

. . LOS ANGELES — Henry Matosoff has left Cannon 
Electric to accept the position of quality manager at 
RCA’s Van Nuys operation. Simon Collier, past presi- 
dent of ASQC, has moved to the Los Angeles area. 
R. L. Heath, section chairman, has invited Mr. Collier 
to participate in the section activities and lend advice on 
how to make our society more effective and perform 
greater service to individual members. 

. . MERRIMACK VALLEY — Kenneth F. Trott, sec- 
tion treasurer has joined Carr Fasteners, Cambridge. 
George Kay has joined Sylvania Electric Products Co., 
Waltham. 

. . METROPOLITAN — Arthur Bloomberg has left 

International Salt Co. and is now employed as a statis- 
tician in the QC Dept. of the Rocky Hill plant of the 
Hercules Powder Co. 
.. . MID-HUDSON — John H. Ciovacco now heads the 
QC Div., IBM, Poughkeepsie, and Frank J. Sindelson 
has become a member of the IBM QC Corporate Staff. 
. . . MINNESOTA — Ken Rose recently moved from the 
Applied Math and Statistics Dept. to the Data Process- 
ing Center, Minnesota Mining and Mfg. Co. Gerald 
Miller, formerly with The Toni Co., is now an employee 
of Minnesota Mining and Mfg. Co. His job is QC engi- 
neer in the Gift Wrap and Fabric Div. Ronald Orin- 
stien, formerly a Statistician 8, has become professional 
statistician in Reliability and Audit, Remington Rand 
Univac. Eugene Johnson transferred from the Bio- 
statistics Dept. to the Industrial Engineering Dept. as 
an Associate Professor at the University of Minnesota. 

. . MONTREAL — Claude F. Taylor, Trans-Canada 
Airlines, has been appointed director of sales manage- 
ment controls. Roger Lessard, section education and 
training program chairman, has been elected first vice- 
president of the Alumni Association of the University 
of Montreal. F. Alex. Gnaedinger, Canadian Celenese 
Limited, will serve as the chairman of the Administra- 
tive Applications Fourth National Conference which 
will be held in Mentreal on Mar. 29-30. Mr. Gnaedinger, 
was a guest speaker at the QC Course sponsored by 
AMA held at Saranac Lake, N.Y. during September. 

.. NEW HAMPSHIRE — George Lacroix, formerly 
assistant to the director of QC, New Hampshire Ball 





OUR COVER 


It is with some considerable pride that your 
editors reproduce on the front cover of this issue 
the Certiticate of Merit Award won by the May 
1961 issue of Industrial Quality Control 

The issue was entered in the Best Single Issue 
section of the Annual Editorial Competition spon- 
sored by /ndustrial Marketing. 

Presentation of the Award was made at the 
Waldorf Astoria in New York and was accepted 
by Prof. Mason E. Wescott. 

We are, of course, quite proud of the achieve- 
ment of editorial excellence which this Award 
reflects, and pledge to continue our efforts for 
still more improvement in the editorial quality of 
Industrial Quality Control. 

|. W. Burr, Editor 





G. R. Foster, Managing Editor 








Bearings, Inc., Peterborough, has been named chief 
inspector of their Laconia Div. 

.. . OMAHA-LINCOLN — Twenty-nine individuals 
representing 14 firms attended the QC short course 
offered by the Extension Div., University of Nebraska 
in cooperation with the section. Professor Niles H. 
Barnard, chairman, Dept. of Mechanical Engineering, 
and John J. Pappas, QC engineer, Western Electric, 
Omaha, both section members, shared the teaching re- 
sponsibilities. 

. . . ORANGE EMPIRE — Jesse I. Black addressed the 
Eighth Annual “Bay Area” QC Conference on Sept. 12 
on the subject of “A Statistical Rating System for 
Synthetic Rubber QC.” Jack E. Jamieson, formerly 
with Hughes Ground Systems, Fullerton, is now with 
Hallamore Electronics, Anaheim. Charles S. Kleppsat- 
tel, formerly with Hughes Semiconductor, Newport 
Beach, is now with Autonetics, Anaheim. 

.. ORLANDO-CAPE CANAVERAL — R. Hostetter, 
formerly QC manager, LaCross Project, Martin-Orlando, 
has returned to the company as Pershing Quality Field 
Test Manager. R. H. Nicholson now has responsibilities 
as Chief, QC, Atlas Weapons Systems and Atlas Mer- 
cury, Agena, and Centaur Space Systems for General 
Dynamics Corp., Astronautics Div., Atlantic Missile 
Range operations. 

.. . PENSACOLA-MOBILE — Joseph E. Sanders, a 
new member, is now supervisor of the Product QC 
Section, The Chemstrand Corp. B. F. Benton, Senior QC 
Engineer, Chemstrand, has transferred from the Process 
QC Section to the Product QC Section. L. R. Henry, 
Senior QC Engineer, Chemstrand, has transferred from 
the Product QC Section to the Process QC Section. 

. . . RACINE — Joseph Yahnian became chief inspector, 
Twin Disc Clutch Co., taking the place of Frank Gian- 
noni who retired at the end of July. 

. . . SACRAMENTO — Our training committee is pre- 
paring the presentation of an inspection work shop 
tentatively scheduled for early spring. We are losing 
our program chairman, Frank Shilosky who has ac- 
cepted a new position with Baird Atomic. Dean William- 
son will take over Frank’s role for the balance of the 
year. 

... SAN DIEGO — A. §S. Billings, QC Director, Ryan 
Aeronautical Co., will retire on Oct. 31 after 21 years of 
service. M. P. Kissenger will become QC Director. 
... SAN FRANCISCO — John Yueh, Lockheed Mis- 
siles and Space Co., was promoted to division manager 
responsible for space systems quality engineering and 
analysis. Other recent promotions at Lockheed: Ben- 
jamin Churillo to Research Specialist; Dan Thompson 
to Associate Reliability Engineer; W. D. Mah-Hing to 
Reliability Engineer; Carl Thoms to Research Specialist. 
.. . SOUTH BEND-MISHAWAKA — D. L. Correll has 
severed his relations with Dodge Mfg. Co., Mishawaka, 
and has joined the staff of Chrysler Motors, Kokomo. 
.. . SOUTHERN ILLINOIS — Dr. John W. Hamblen 
has transferred to our section from the Lexington sec- 
tion. Dr. Hamblen, formerly director of the computing 
center at the University of Kentucky, is now director 
of the Southern Illinois University Data Processing and 
Computing Center. 

... TENNESSEE — J. P. Reavis recently announced 
the arrival of a daughter, Cynthia. Congratulations, Pat. 
... WACO — J. B. McGilvray, Rocketdyne, McGregor, 
has been appointed chairman of the section’s newly 
organized telephone committee. 

.. . WESTERN MASSACHUSETTS — Stanley Lezin- 
ski, QC Superintendent, Bigelow-Sanford, Inc., is cur- 
rently instructing a class in “An Introduction to SQC” 
presented by this section under the auspices of the 
Massachusetts University Extension Service. Hyman 
Edelstein, education committee chairman, will instruct 
a follow-up course for the spring semester entitled, 
“Introduction to Industrial Experimentation.” Classes 
are being held in the Longmeadow School, Longmeadow. 
.. . YOUNGSTOWN — Paul Belter has been teaching 
basic and advanced courses at General Electric this 
past year 
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ADVANCEMENT TO THE 
GRADE OF SENIOR MEMBER 


(as of September 30, 1961) 


AcKLEY, DuncaAN R. Jr., Denver, Colo. 
Aver, Ratpu L., Palo Alto, Cal. 
Be.cuzr, R. Grecory, Montreal, Que., 
Canada 
Bouvier, Leon A., Hopedale, Mass 
Brzezinski, Cuaries J., Arlington, Va. 
Burcer, Perer F., Pacific Palisades, Cal 
Carstens, Eowarp J., Pittsford, N.Y. 
CHANDLER, Cotpy H., Honeoye Falls, N.Y 
CHANDLER, RicuHarp N., Ottawa, Ont., 
Canada 
CHATEAUNEUF, Rosert, Iberville, Que., 
Canada 
Fiscuer, Frank C., Glenside, Pa. 
FITZGERRELL, Renyer L., Springfield, Mo 
Fuerst, Evcene C., Rochester, N.Y. 
GaLL, Francis A., Marcy, N.Y. 
Gerxin, Epwarp D., Albuquerque, N.M 
Grirritrn, Ronatp J., Glendora, Cal 
Hock, Catuertne D., Washington, D.C. 
Howianp, Joun J., Pittsford, N.Y. 
Hupson, Georce A., Falls Church, Va. 
Kanorsky, Jack, Montreal, Que., Canada 
KARMIOL, Epwin D., Rosemont, Pa. 
KetcuumM, Pavut M., Whitesboro, N.Y. 
Kinc, Epcar P., Indianapolis, Ind. 
Kuzmin, WaLTER R., Sepulveda, Cal. 
LALONDE, Eimer F., Rochester, N.Y 
MARTIN, Ropert, Philadelphia, Pa 
Miner, Dewrrr C. Jr., Victor, N.Y. 
Myers, Ricnarp M., Lima, Ohio 
Myers, WILserR C., Rochester, N.Y 











Pau os, Victor E., Dallas, Texas 
Peck, Frepertck A., Los Angeles, Cal. 
Riccs, Murray L., Pittsfield, Mass 
Sraxe, Louis R., Fairport, N.Y. 
Stevens, Frev J., Rochester, N.Y. 
Strumpr, C. Rosert, Rochester, N.Y 
——— Taro S., Suzuka, Mie-Ken, 
apan 


ADMISSION TO THE 
GRADE OF MEMBER 


(as of August 18, 1961) 


SoitH, Hersert L. Jr., Winter Park, Fla. 


SouTHErN, Pur F., Dallas, Texas 
Speerty, RaymMonp P., Aurora, Ill. 
Stewart, Donatp D., Los Angeles, Cal. 
Stuper, Lynn J., Grand Rapids, Ohio 
SuLLIvAN, JAMEs C., Irving, Texas 
THomas, Owen E., Dallas, Texas 
THompson, Howargp E., Long Beach, Cal 
TOWNSEND, WILLIAM H., Bristol, Tenn. 
TROUTMAN, Paut R., West Reading, Pa. 
TURNER, JAMEs F., Hansford, W. Va. 
Ueki, ZEnzABURO, Nobeoka-shi, Japan 
Van Wie, ArtuuR I., Rochester, N.Y. 
WALLACE, WILLIAM F., Sacramento, Cal 
Weaver, Joe C. Jr., Dallas, Texas 
Wester, Donan E., Bridgeton, N.J. 
Werrzenkorn, Lee F., Middletown, Ohio 
WI.aELM, WILLIAM C., San Diego, Cal 
Wrrrenserc, Joet A., Brooklyn, N.Y. 
Wotr, CHaries P., Lancaster, Pa. 
Woop, Haroip H., Smithfield, Texas 
Woop, WILLIAM H., Lancaster, Pa 
Yost, Georce J., Danvers, Mass. 


(as of September 30, 1961) 


Avpricu, Tuomas L., Akron, Ohio 
ALEXANDER, Rosert L., Batesville, Ark 
Ancnokrs, James A. Jr., Largo, Fla. 
ANDERSON, JAMES M., Utica, N.Y. 
ANpbeRsSON, JoeLt G., Minneapolis, Minn 
ANpeRsSON, Ricwarp D., Arcadia, Cal 
ArcHer, Ratpu C., Mundelein, Ill. 
ARMSTRONG, Rosert H., Rochester, N.Y. 
AscHer, Morton L., Nutley, N.J. 
Arxkins, Lutuer D., Baldwin Park, Cal. 
AYLEswortH, Ricuarp K., Troy, Mich. 
AzBILL, WILLIAM W., Cocoa Beach, Fla 
Barpary, Wr.1aAM J., Los Angeles, Cal. 
Barron, Joun J., Rochester, 

Barrow, Rosert E., Warrenton, Va. 
Basa, CHaRLEs R., Fullerton, Pa. 
Bazaar, WALTER T., Rochester, N.Y. 
Beaupry, Joun E., Westboro, Mass. 
Beck, Evprince C., Penfield, N.Y. 
Becker, Artuer C., New Hyde Park, N.Y 
Benrenp, Eart S., St. Louis, Mo. 
BEISWANGER, JOHN P. G., Easton, Pa. 
Bevcuer, Cart Jr., St. Albans, W.Va. 
Be.nap, Bruce E., Schenectady, N.Y 
Beriin, Rosert, Azusa, Cal 

Brrrer.e, Jacx L., Farmington, Mich 
Biacue, Ricwarp J., Lee, Mass. 
Bocpanorr, Lewts, Philadelphia, Pa. 
Boces, James D., Covina, Cal. 
Borincer, Ernest G., Rochester, N.Y 
Bonp, James R., Cuyahoga Falls, Ohio 
Books, CHartes W., Ypsilanti, Mich. 
Boston, Gien O. Jr., N. Canton, Ohio 
Boucner, Aucust E., Pontiac, Mich 











Determining Acceptable Performance Levels For Operation of Car Body Components 


To insure customer satisfaction, Ford Motor Company 
has established strict numerical specifications for op- 
eration of body components. The specifications prescribe 
tests and acceptable performance levels for such as- 
semblies as the glove compartment latches, the door 
locks, trunk lids and convertible tops. 

Rather than merely relying upon the judgement of an 
inspector, the 33 tests provide quality control inspectors 
with a numerical measure of the effort required to 
operate the component. In nearly all of the tests, the 
variable checked is manual force, such as the push or 
pull necessary to latch and unlatch and open and close 
doors, trunk lids, hoods and tailgates. Even the force 
required to pivot and latch the sun visor is checked 
against maximum and minimum standards. 


YY] 2 
A QC ter'inician measures the effort required to engage the 


door in a check position with a 30-lb. capacity Hunter Force 
Gage. 
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Special adapters are used to measure the effort required to 
operate smaller components. 


Operating effort of a few body components cannot be 
checked by measuring straight-line applied force. For 
example, the torque needed to turn the key in the door 
lock is measured with a small torque wrench and the 
operation of the powered convertible top is checked 
by measuring the current drawn by its electric power. 

Operating effort tests are an important part of the 
company’s stepped up quality control and reliability 
program which has resulted in significantly lower war- 
ranty claims despite extended warranty provisions. 








70 Papers, 76 Authors Present New Ideas 
In 1961 Annual Convention Transactions 


If you were unable to attend this year's convention, you won't want to miss the opportun- 
ity of obtaining the vast amount of technical information presented. A limited number of 
copies of the convention transactions are still available from the Headquarters office. Keep 


your quality control library up-to-date. Order your copy today! 


HERE IS A LIST OF THE PAPERS CONTAINED IN THE 1961 CONVENTION TRANSACTIONS 


MANAGEMENT 

How to Evaluate a Company's Quality Con- 
trol Need 

Quality Cost Control 

Quality and Reliability Management 

Total Quality Control in Smalier Industries 

A Challenge to Labor and Management 

Breadth or Depth, Training for Quality Con- 
trol and Operation Research 

Operations Research in Management 

Process and Quality Control for Manage- 
ment 


PRODUCT APPLICATIONS 

Getting Started in Statistical Quality Con- 
trol 

Benefits of Quality Contro! inputs in Prep- 
aration of Specifications 

Why Quality Requirements Must Be Up- 
graded 

Some Recent Developments in Process Con- 
trol 

Statistical Methods for Ceramic Process 
Control and Experiment Planning 

An Introduction to Cumulative Sum Charts 


TEXTILE 

Variations Flow Analysis for Process |m- 
provement 

A Practical Analysis of a Successful SQC 
Installation in High Quality, High Style 
Garment Manufacturing 

Moisture Control in the Cashmere Industry 


QUALITY CONTROL TRAINING 
SQC Training for the Chemica! Industry 


NON-PRODUCT APPLICATIONS 

SQC Methods in Telephone Transmission 
Maintenance 

Measuring Relay Contact Erosion 

New Departures for Operations Problems 

The Human Equation in Quality Control 





Bayesian Decision Theory and Statistical 
Quality Control 
Work Sampling 


RELIABILITY 

Management’s Challenge for Product Re- 
liability 

How RCA Meets AGREE Test Requirements 

Reliability—A Management Problem 

Reliability Requirements in Part Specifi- 
cations 

Effective Quality Control Increases Polaris 
Reliability 

Quality Control and Reliability Organization 
—A Professional Approach 

An Adaptation of the MIL-STD-105B Plans 
to Reliability and Life Testing Applica- 
tions 

Which Road to Satellite Reliability 

Reliability Instrument Panel 

Myths & Realities in Reliability 

3 "om Reliability—A Mechanical Prob- 
em 

Optimization of Equipment Effectiveness 


DATA PROCESSING 
Computing Equipment Used for Statistical 
Studies in the Metals Industry 


Mechanized Retrieval of Scientific Infor- 


mation 


VENDOR-VENDEE 


Do You Make These Quality Control Mis- 
takes in Buyer and Seller Relations? 


MILITARY 

A Contractor Writes a Military Specification 

MCTSA Seeks Quality with Confidence 

Signs of our Time Which Forecast Quality 

Navy Progress in Quality Control and Reli- 
ability in 1960 

Qualifications for Military Quality Control 
Personnel 

Slicing the Pie 


PRACTICAL APPLICATIONS 

What's the Difference? 

Practical Application of Normal Probability 
Paper 

Choosing a Sequential Test 

Test Performance Charts 

Industrial Application of Non-Parametric 
Statistics 

Keep It on the Square 

Short Cut Statistical Methods as Applied to 
Certain Reliability Problems 

Hunting and Taming the Wild Observation 


RESEARCH AND DEVELOPMENT 

Designing Valid Experiments 

Response Surface Techniques as a Statis- 
tical Approach to Research and Develop- 
ment in Ultrasonic Welding 

Quality Control in Research and Develop- 
ment 

Controlling Quality in the Production Engi- 
neering Climate 


SENSORY QUALITY CONTROL 

A Quantitative Approach to Classification 
of Characteristics 

Subjective Product Evaluation Methods 

Putting the Senses to Work in Quality 
Control 

Statistical Aids to Visual Inspection 

Value Analysis and Engineering 


INSPECTIONEERING WORKSHOP 

Organization of the Inspection Function 
for Maximum Effectiveness 

The Inspection Engineering Approach 

A Survey of Visual Inspection 

Dial Indicator Service and Cost Control 

Dial Gage Maintenance, Repair & Calibra- 
tion 

Cost Control and Quality Control of Dial 
Indicators 

Men—Civilization—Measurement 

Advanced Trends in Electric Gaging 








ASQC, 161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


a . copies of the 1961 Annual 
Convention Transactions at $5.00 per copy. 


Progress with the Society and the field of 
quality control by enlarging your technical 
and practical knowledge. 


Order Yours Today! 


52 INDUSTRIAL QUALITY CONTROL 


ASQC members are entitied to a 20% discount 





Bowersox, Georce R., Rockhill, Mo 
BowMawn, Rosert T., Millville, N.J 
Brap.ey, Lewts R., Tempe, Ariz 
Brooks, Henry L., Scranton, Pa 
Brown, Royce C., East St. Louis, II! 
BRUNELLE, NORMAN M., Bangor, Pa 
Brush, Frank F., Elkhart, Ind. 
BrusTMAN, Epwarp T., Reseda, Cal 
Brzezinski, Ca#artes J., Arlington, Va 
BUCHANAN, JouN C., Downey, Cal 
Buetrner, ALFrep W., Toledo, Ohio 
BuGONIAN, Micuaet C., Rochester, Minn 
CaMERON, Joun W. Jr., N. Canton, Ohio 
CAMPANELLI, Georce D., Canton, Ohio 
CAROSIELLO, Joun, Philadelphia, Pa 
Carr, WILLIAM F., Willow Grove, Pa 
Cary, Joun R., Memphis, Tenn 
CEKELLA, Frep R., Corning, N.Y 
CHRISTENSEN, Haron E., Ft. Collins, Colo 
CiskowskI, RaymMonp V., Hinsdale, Mass 
Crrron, Rosert, West Orange, N.J 
Ciacue, Date L., Washington, Il 
Cuiapp, Ricnarp G., Narberth, Pa 
CLEVELAND, Hersert J., Skokie, II! 
CLEVELAND, Rosert L. Jr., Bridgeport, Conn 
C.trrorp, Joun R., Minneapolis, Minn 
Curncer, Jerry B., Perrysburg, Ohio 
Correy, Frepertck J., Levittown, Pa 
Corrtn, Ratpu T., Indianapolis, Ind 
Conen, Davin T., Pomona, Cal 

Couns, H. Stantey, Rochester, N.Y 
Cours, STaniey F., Lafayette, Ind 
Contin, Francis J., Pittsford, N.Y 
Contr, A. Lee, Levittown, Pa 

Cook, Aprian B., Arcadia, Cal 
Cornetius, James H., Raytown, Mo 
Corton, Epmonp D., Lancaster, Pa 
Coune, Ernest F., Monrovia, Cal 

Cox, Raymonp L., La Grange, Ky 
Croke, CHartes V., Milwaukee, Wis 
Crow ey, Josern L., Pittsfield, Mass 
CruMBAKER, James O., Pomona, Cal 
D'Amico, Vincent J., Bronx, N.Y 
Davucavietis, Peter, Grand Haven, Mich 
Davies, Joun P., Syracuse, N.Y 

Davis, James C., Blacksburg, Va 

De Curistopuer, Jonn D., Toledo, Ohio 
Ditpay, Josern T.. No. Little Rock, Ark 
Douerty, Epwarp P., Medford, Mass 
Don, Dovetas A., Orrville, Ohio 
DovucaLL, Donato C.. New Haven, Conn 
Dove ass, Joun H., III, Rossmoor, Cal 
Dows, Josrrn F.,. Manchester, N.H 
Doxtater, Haroip E., Rochester, N.Y 
Dove, Cuaries W., Cincinnati. Ohio 
Doyte, Tuomas E., Louisville, Ky 

Duck, Donatp N., Massillon, Ohio 
DuNHAM, Rosert J., Durate, Cal 

Eaton, WILLIAM R., Wayne, Pa 

EpsaLtt, Howarp E., Reading, Pa 
Erswertn, Leon R., N. Canton, Ohio 
Ercues, Rosert W., Riverside, Ont., Canada 
Everarp, Rosert S., Pensacola, Fla 
Farmer, THomMas D., Alliance, Ohio 
Farner, CarRtyLe E., Rochester, N.Y 
Fee.y, Ricuarp H., Minneapolis, Minn 
FEIGENBAUM, Donato S., Pittsfield, Mass 
Fevsurc, WILLIAM F., Culver City, Cal 
Ferriss, WILLIAM E., Orlando, Fla 


FINDLAY, DonALp M., Omaha, Nebr 
FLrowens, Harry A. Jr., Kingston, N.Y 
Foster, Noste D., Redondo Beach, Ca! 
Frease, Eart L., So. San Gat -iel, Cal 
FRANK, Cartton W., Maplewood, Mo 
FREEMAN, Brrnton E., Livonia, Mich 
Freunp.ticn, Louis, Plainview, N.Y 
FRIEDMAN, SHERMAN, Cincinnati, Ohio 
FRILUMAN, RAatpu L., Belleville, Il. 
Gait, Witt1aM J., West Covina, Cal 
Gant, Cuaartes J., Buffalo, N.Y 
GarDNER, DonaLp M., Rochester, N.Y 
GARFINKEL, Harry, Avon, Conn 
Gasparo.La, Josepn P., Utica, N.Y 
Gates, Samuet L., Arcadia, Cal 
Gaurtuier, CLARENCE J., Plainville, Mass 
Genpron, Writ1aAM J., Pomona, Cal 
Generas, Joun M., Hanson, Mass 
Gronet, Paut A., East Detroit, Mich 
Gutsson, CHaates R., Detroit, Mich 
GoesMan, Wenvett H. Jr., Northridge, Cal 
Goessi, Rene F., Holbrook, L.I., N.Y 
Gorstetn, Artuur, Sacramento, Cal 
Gonsatves, Geratp A., Melbourne, Fla 
Goutp, Witrrep E. Jr., Minneapolis, Minn 
Gras.ey, Rosert J., La Vale, Md 
Jones, Maurice J., Decatur, Ala 
GrirritH. MAnsrtevp E., St. Albans, W. Va 
Groom, Cart A., Glendora, Cal. 
Happen, Davin, Grosse Pt. Farms, Mich 
Hapnacy, Paut A., Anaheim, Cal 
Hammer, Orvit E., Los Angeles, Cal 
Hanp, Russet., Gaithersburg, Md 
Hanna, Joun G. Jr., Camp Hill, Pa 
Harris, James L.. Co. Limerick, Ireland 
Harrison, Rocer D.. Chester, Ill 
HARTMAN, WALTER J.. Kissimmee. Fla 
Hartstern, Cart J., Louisville. Ky 
Hasse.p, |.£LAnpd R., Indianapolis, Ind 
Harcuer. Bossy L.. Radford, Va 
Hauser. Norsert A.. Chicago, Ill 
Hearn, Ricwarp N., Mt. Clemens, Mich 
Hens, Epwarp J., Altamont, N.Y 
HenpersHoTT. Haroip L.. Canton, Ohio 
Henverson, Rosert H., Whittier. Cal 
Henoricks, Joun E., Lancaster, Pa 
Hiteert, Jack F., Cana! Fulton. Ohio 
Hutton, Josern L. Jr., Canton, Ohio 
Hinps, Georce P., Grand Haven. Mich 
Hocn, Verpine P., Rochester, N.Y 
Hosen, Icnace E. Sr., Canton, Ohio 
Hoitianp. Lawrence E.. Hartsville, S.C 
Hotty. Rosert R., Portland, Ore 
Hotman, Artuur C.. Omaha. Nebr 
Hotman, Jerry L., Golden Valley. Minn 
Hott, Oscar E.. Mountain Lakes, NJ 
Horp, Marvin H.. Alton, Ill 

House, STantey F., Minneapolis, Minn 
HoweE.t. FRANKLIN G., Pittsfield, Mass 
Hucitt, Witrrep C.. Lenox, Mass 
HunsickKer, ALLAN R., New Holland, Pa 
Hunter. James T.. York, Pa 

Hurp, Henry L.. Church Hill. Tenn 
Hurick, Lee J.. Kalamazoo, Mich 
Hyma, ALBert Jr.. Madison Hts., Mich 
Tacos, James C.. Chicago, Il! 

Jaeun, Atrrep H., La Vale. Md 

Jensen, Georce E., Osseo, Minn 
Jensen, Harry T.. Milford, Conn 
Jensen, Hersert H., Minneapolis, Minn 





AS PARAMETER 
TOLERANCES 


BECOME SMALLER 
THE NEEDS FOR 


QUALITY CONTROL 


BECOME MUCH 


GREATER! 








WANTED! 


REGISTER NOW! 





1 Quality Director (Paper Mill) 
2 QC Engineers or Metallurgists (Powdered Meta! Products) 
1 QC Manager, (Electrical Manufacturing) 


ASQC Personnel Listing Service 


A personnel listing service exists for the use of ASQC members 
only. Any member desiring to be listed as available for new employ- 
ment opportunities should send a brief resume (on 3 x 5 file card, 
or cards) to ASQC Personne! Listing Service, Room 6185 Plankinton 
Building, 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. 

All information will be kept confidential and those listed will be 
sent descriptions of all suitable opportunities for 60 days following 
receipt of this initial listing. If it is your desire to remain on the list 
after this period, you can do so by writing to the same address and 
requesting an additional 60 day period. If you do not request an ex- 
tension, your resume will be removed from the file on the assumption 
that you have made a successful connection. 

Companies wishing to post positions available in the ASQC Person- 
nel Listing Service should address all correspondence to the same 
address as above giving the educational and experience requirements, 
age and salary limits on each position. The position description should 
be limited to 100 words plus the complete name and address of the 
individual to whom resumes should be sent. 
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Simple theorem? Of course, but in 
its brevity this statement reveals a 
few of the things which are happen- 
ing at Univac . . . and how they may 
affect your professional future if you 
are a Quality Control Engineer. 

The Univac Quality Control En- 
gineer has a new importance. He 
plays an essential role in virtually 
every department, and he is involved 
in programs from their initial design 
through the entire manufacturing 
cycle. Univac’s rigid standards of 
reliability have created new needs for 
Quality Control Engineers who not 
only evaluate existing procedures, but 
also directly assist in the develop- 
ment of completely new manufactur- 
ing techniques. 

As the tolerances on dimensional, 
electronic and environmental param- 
eters become smaller, the needs for 
more and greater quality control in- 
creases. Recognizing this need, Uni- 
vac has created new positions for 
engineers who are willing to accept 
the responsibilities of new programs 
and new challenges. 

Your inquiry to the following posi- 
tions will be given immediate and 
confidential attention. Salaries are 
liberally commensurate with experi- 
ence. Univac pays your re-location 
expenses, and you start with custom- 
ary employee benefits. 


QUALITY CONTROL ENGINEERS 

To develop and apply statistical quality 
control techniques, initiate and evaluate 
test and inspection procedures for the 
manufacture of superior quality products. 


RELIABILITY ENGINEERS 

To perform reliability analysis and pre- 
dictions, develop failure reporting proce- 
dures, analyze failures and recommend 
corrective action. 


Openings are at several levels of 
responsibility, Engineering or Science 
degree required, with a mini- 
mum of 2 years experience in 
electronics or related fields. 


R. K. PATTERSON, Dept. A-12 


nivac. 


3}ON OF SPERRY RAND CORPORATION 


2750 West 7th St., St. Paul 16, Minn. 


(All quatitied applicants will be considered 
regardiess of race, creed, color or national origin) 











RELIABiLiTY 
CONTR®L 
"ENGINEERING 
AT 


GRUMMAN 


Offers challenging positions in asso- 
ciation with some of the most ad- 
vance aircraft weapon and space 
systems to engineers experienced 
as follows: 


RELIABILITY ENGINEERS 


To engage in reliability control activities 
in one or more of the following areas: 
Prediction, trade-off studies, failure mode 
and effect analyses, implementation of 
programs, design reviews, trouble data 
collection and analyses, and maintain 
ability studies. 


STATISTICIANS 


To apply statistical techniques in a va- 
riety of engineering applications in aero- 
space programs including the solution 
of problems in test design and reliability. 
Requires degree in statistics or mathe- 
matics and minimum of 3 years’ experi- 
ence in design of experiments, analysis 
of variance and multi-variate analysis in 
technical fields. Machine programming 
desirable. 


ELECTRONIC PARTS ANALYSISTS 


To aid systems designers in the selection 
of parts for maximum reliability assur- 
ance; review circuits in advanced aero- 
space systems for adequacy of part char- 
acteristics with respect to electrical, me- 
chanical, and environmental loads; gen- 
erate approved parts lis*; and formulate 
test and procurement specifications. BSEE 
required and minimum of 3 years’ ex- 
perience associated with electronic parts 
applications including semi-conductor de- 
vices. 


To arrange an interview at your con- 
venience send resume to Mr. P. Van 
Patten, Engineering Employment, Dept. 
GR 93 (U.S. Citizenship required). 


—a GRUMMAN 


ae JRCRAFT ENGINEERING CORPORATION 
Gethpeee long isterd = New Yors 


1li qualified applicants considered re- 
gardiess of race. creed. color or nationat 


orom 
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Jounson, Bossy J.. New Castle, De 
Jounson, Hartow O., St. Paul, Minn 
Jounson, Harry D. III, St. Charles, Mo 
Jounson, Raymono G., Minneapolis, Minn 
Jounson, Rosert L., Saugus, Mass 
Jounston, Evcene E., Denver, Colo 
Joyce, Waiter E., Waukesha, Wis 
Kara, Frank J., Poughkeepsie, N.Y 
KARRER, Cart W., Middletown, Ohio 
Keun, Georce R., Perrysburg, Ohio 
—, Harrison R., York, Pa 
Kex.ey, Geonce, Brea, Cal 
Ke.ty, Joun C., Rancho Cordova, Cal 
KIESLING, Caat C., Canton, Ohio 
Kranctey, Writ1aM J. Sr., Valley Station, Ky 
Kinc, James L., Rochester, N.Y 
KIsstncer, MiLan P., La Mesa, Cal 
Kirmovs, Anprew, Weston, Ont., Canada 
Kos, Evcens R., Lee, Mass. 
Kontespacuer, Kurt S., Stamford, Conn 
Korean, Water B., Chicago, Il 
Kovurives, Greorce T., Levittown, Pa 
Kresowsk!, Frank, So. Whittier, Cal 
Kroun, Cuartes A., Scottsdale, Ariz 
KunKeL, Harry E. Jr., St. Albans, W. Va 
KUYKENDALL, Vircit L. Jr., Indianapolis, Ind 
La Rue, WILLIAM L., Salt Lake City, Utah 
Lams, Rosert E., New Berlin, Wis. 
LAMONT, GARY B., Minneapolis, Minn 
Lanois, Atston J., Cocoa, Fla 
LARKIN, Rosert K. Sr., Minneapolis, Min: 
Le Gautt, Joseru T., Villa Park, I! 
Lee, Paut L.. Kingsport, Tenn 
Lewis, Ben E., Hanna City, Il 
Linpiey, Catvin J., Garden Grove, Cal 
LITreRAL, WurumM H., Fowlerville, Mich 
Lopato, Tuomas F., Rochester, N.Y 
Mac Neaty, Epwiw E., Canton, Ohio 
MAPPEN, How arp, Morristown. N.J 
Marcotte, Rosert E., Arlington, Mass 
Martin, Eowarp, Newark, N.J 
Martin, Ricuarp L., Mariboro, Mass 
Martin, Rosert, Philadelphia, Pa 
Mattrmore, Ricwarp K., Toledo. Ohio 
McA ttster, Joun T., Brantford, Ont., Can 
McCune, Rosert H., Wynnewood, Pa 
McDoveat, Lowett J., Albuquerque, N.M 
McLean, Jonwn H., Long Beach, Cal 
McLeop, Cuester C., Rz andolph, Mass 
McManus, Lawrence J . Las Cruces, N.M 
McMritan, Rosert E., Montclair, N.J 
Meter, Donatp J.. Los Angeles, Cal 
Mrxvuta, Georc W., Ladysmith/N. So. Afric: 
Mt1azzo, Joun M., New Haven, Conn 
Mitts, Eowtn D., Manchester, M« 
Mriton, Arnotp, Montrose, Cal 
Mrtnns, Ronan L., Anchorage, Ky 
Murwac, LAwrence E., Pt. Clinton, Ohio 
Mowroe, Harry E., Madison, Wis 
Moore, Donan R., Mellenville, N.Y 
MorGANELLI, Samvet D., Canton, Mass 
Mort, James, Akron, Ohio 
Morton, Cuartes F., Georgetown, Ky 
Mucu™ore, Artuur S., Bennington, Vt 
Mvuewncn, Josern O., Placitas, N.M 
MULLEN, WILLIAM T., Painted Post, N.Y 
Murpny, James E., Milwaukee, Wis 
Muscrerra, Cuartes Jr., Saddie Brook, N.J 
Nags, Juve L., St. Louis, Mo. 
Naprpt, Nicnotas A.. Lakewood, N.J 
Nosturrr, Wrutram W., Indianapolis, Ind 
Norven, Cart E., Arlington, Mass 
Norton. Sternen L.. Kankakee, II! 
Novy, Atsert J., Alliance, Ohio 
Orrre, WriuitaM E., Rochester, N.Y 
Otasz, Joseru, Lancaster, Pa 
Oveson, Cuester R., Batavia, I!) 
Pace, Joun E., York, Pa 
Patmer, Jerome F., Arvada, Colo 
Patmer, Joun C., Detroit, Mich 
Patumso, Ricuarp R., Akron, Ohio 
Paque. Wrimer J.. Downers Grove, II! 
Paxson, Ricuarp F.. Norristown, Pa 
Payne. Francis S., Kingston, N.Y 
Peto, Ricuarp J.. Minneapolis. Minn 
Petant, Rocer E., Rosemead, Cal 
Pererson, Georce A.. Mt. Prospect, I!! 
Pezza, Ernest J., Bristol Bucks, Pa 
Pristner, GLenn, Tolland, Conn 
Prersatt, Franx Jr.. Denver, Colo 
Powncracz, Vincent P., Columbus, Ind 
Posty, Davio C., Mogadore. Ohio 
Povutos. Taomas T.. South Bend. Ind 
Price, WruiirMm J., Yorkville, N.Y 
Prout, Lestre R.. Ashton under Lyne, Eng 
Pumpurey, J. I. Jr.. Philadelphia. Pe 
Pyotr, Norman J.. Cuvahoga Falls, Ohio 
RamsBow, Artuur W.. Excelsior, Minn 
Ranps, Roserr W., Glendora, Cal 
Rasmussen, A. Vernon, Claremont, Cal 
Rawicz, Annrew P., Dover, Del 
Reece, Rosert R., Baltimore, Md 
Reean, Watty E., Portland, Ore 
Retnocoip. Henry. Levittown. Pa 
Remm™y, Lester W., Norton Villiage, Ohio 
Remonpino, AntHuony L., Harper Woods 
Mich 
Rice, Haroun E.. Muskegon Hgts... Mich 
Ricwaros. Haretson H. C.. Lima, Ohio 
Rietey, Max C., New Philadelphia, Ohio 
Rirrensouse, Howarp E., Hamilton, Ohio 
Rrxman, Writ1aM E.. Louisville, Ky 
Rostnson, Earte A.. Scotia, N.Y 
Rock, Wriw1aAM H., Baltimore. Md 
Ropvcers, Harry F., Detroit, Mich 
Rogescn, Ronatp J., Indianapolis. Ir 
Roccrn, Atten J.. Caledonia. N.Y 


Rum™, Henry C., Rochester, N.Y 
Ryan, Wrtarp J., Orchard Lake, Mich 
SANDHOLM, LENNART, Farsta, Sweden 
Savino, Bernarp J., Glendora, Cal. 
ScANZAROLI, JAMES G., Pittsford, N.Y. 
Scunerer, Joe G., Wright Patterson AFB, 
Ohio 
ScHOENFELD, Frepv B., Pownal, Vt 
Scnooirnec, Paut W., Raytown, Mo 
Scurerper, Kart L., Mexico D. F., Mexico 
Scuwas, Ronatp F., Duarte, Cal. 
Scuwarze, Josern J.. Brooklyn, N.Y 
Scuwentker, Joun W., Columbus, Ind 
Scott, Ray Mc L, Azusa, Cal. 
Serafin, ADAM M., Cheektowaga, N.Y 
Suarrer, JaMEs H., N. Canton, Ohio 
Suattruck, CHARLEs C., Pittsfield, Mass 
Suepuerp, WILtt1aAM D., N. Canton, Ohio 
Snorner, Joserpu V., Bucyrus, Ohio 
Suutt_LewortH, Paut, Maple Glen, Pa 
Stcr.1ano, Tuomas A., Whittier, Cal 
Srecet, Davin A., Pittsburgh, Pa 


ADVANCEMENT TO THE 
GRADE OF ASSOCIATE MEMBER 


(as of August 18, 1961) 
Zeccaroi, Josepn J.. New York, N.Y 


ADMISSIONS TO THE 
GRADE OF ASSOCIATE MEMBER 


(as of August 18, 1961) 


Banks, WILLIAM E., Ashtabula, Ohio 
Brown, Ermer D. Jr., No. Billerica, Mass 
Doy.ie, Geratp A., Corona, Cal. 

Fisner, Harry W., Philadelphia, Pa 
Gerrxen, Ciaupe F., Hillside, N.J. 
HALLIWELL, WILLIAM Jr., Montchanin, De! 
Hampton, Hersert D., Dallas, Texas 
Haskins, Laurence L., Hartford, Conn 
Hyve, Bru J., Dallas, Texas 

La Rovucue, Epwarp L., Massena, N.Y 
Lites, James W., Lenoir City, Tenn 
Lonc, Conrap J., Greer, S.C 

MAness, Mito H., Richardson, Texas 
MANernt, P. Arnotp, Waterbury, Conn 
Mrntz1as, Buiasts, Valencia, Venezuela 
O’Mattey, Hersert F., Dallas, Texas 
Pace, Guten B., Arlington, Texas 
Pertrr, Ourver A. Jr., Garland, Texas 
Pottock, Davin M., Newport Beach, Cal 
Sevtenreicu, Leonarp D., Belleville, Il! 
SHepnarp, Wayne O., Flint, Mich 
VAILLancourt, J Rocer, Seekonk, Mass 





QUALITY CONTROL 
ENGINEER 


Atlantic Research Corporation, an expand- 
ing contract R & D company located in the 
National Capital area, requires a qualified 
engineer to work with the quality control 
and test supervisor at our pilot plant, 35 
miles west of Washington. Work involves 
control of solid propellant production and 
rocket assembly, inspection of raw ma- 
terials, in-process, final articles, and su- 
pervision of radiographic laboratory. 


B.S. or M.S. in engineering or science, 
with 2-5 years of industrial quality contro! 
experience in military or rocket field. 
U.S. Citizenship Required 
Please send resume of technical and academic 
background, age, salary requirements, and 
professional references to 
Professional Personne! 
Recruitment 1QC 


ATLANTIC RESEARCH 
CORPORATION 


Alexandria, Virginia 


(Suburban Washington, D.C. area) 
4n equal opportunity employer 
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Classified Advertising 


Positions Wanted: ASQC Members 
$1.00, non-members $2.00 per line 


Minimum space 5 lines, maximum 
20 lines (215 in. high) 


Positions Available: $2.00 per line 
Minimum 5 lines, maximum 20 lines 


Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (1/6 page 
minimum) 


35 characters and spaces per line. 


Replies to box numbers and copy 
should be addressed to American 
Society for Quality Control, 161 W 
Wisconsin Ave., Milwaukee 3, Wis 
Deadline is 22nd of second month 
preceding publication 











POSITIONS AVAILABLE 


QC MANAGER 

Leading Paper Mill and Paper Con- 
verter has excellent opportunity for 
man with training and experience in 
modern methods of quality control. 
Salary open; interesting and varied 
technical - executive responsibilities 
for leading company located in at- 
tractive area of East-Coast Southern 
State. All replies will be kept con- 
fidential. Send complete resume, 
including education, experience, and 
present earnings to Box 18T1 


QUALITY CONTROL 
ENGINEER 
Ability to set up and direct assur- 
ance program West Coast glass-to- 


LOO OOO OOOO 


metal seal manufacturer. Degree re- 
quired; semiconductor experience 
helpful. Reply to Box 18T2 


QC SUPERVISOR 
e Must have engineering degree 
and at least two years experience 
in SQC work and be familiar with 
specification preparation and inter- 
pretation. 
e Would require background in 
quality control and reliability pro- 
grams for government contracts and 
be ready to assume responsibility on 
direct programs. 
e Would locate in Minneapolis near 
University of Minnesota. 

e Send resume of experience and 
education with salary requirements. 
D. L. Karraker 
Employee & Labor Relations 
Gould-National Batteries, Inc 
E-1326 First National Bank Bldg 
St. Paul 1, Minnesota 


Quality Control Supervisor 
To take full charge of Quality Con- 
trol for medium size, publicly held 
manufacturer of Mechanical Assem- 
blies, including Air Conditioners 
and Heaters, Special Purpose Trans- 
porters, etc., located in Richmond, 
Virginia. Must be experienced in 
Air Force, Navy and Army Quality 
Control requirements. Excellent op- 
portunity for favorable earnings 
plus benefits such as Profit Sharing 
Plan. Please send resume and in- 


clude recent earnings. Replies held 
in confidence. P.O. Box 442, Rich- 
mond, Virginia. 


Challenging Aero Space Opportuni 
ties for experienced and capable 
Quality Engineers. BS in engineer- 
ing with minimum of two years’ ex- 
perience. Must be able to assume 
complete responsibility for a quality 
program project from design incep- 
tion through customer acceptance 
plus handling proposal work and 
field history co-ordination. Write: 
John Gibson, Honeywell Aeronauti- 
cal Division, 1433 Stinson Boulevard 
N.E., Minneapolis 18, Minn. An 


Equal Opportunity Employer. 





SENIOR QC ENGINEER 
Will analyze, evaluate, and verify 
package quality using statistical 
techniques in Production Quality 
Control Department of expanding 
midwestern Pharmaceutical com- 
pany 
Requires degree in Industrial En- 
gineering or Mathematics plus 
four years’ industrial engineering 
and/or quality control experience. 
Replies confidential. 

Please send resume to Manager, 
Technical Employment, Mead 
Johnson & Company, Evansville, 
Indiana. 

All seepee applicants will receive 
consideration for employment without 


regard to race, creed, color, or na- 
tional origin 











| clinics, conferences, and courses 


JANUARY 


.. 9—Short Course in QC, Jan. 9-Apr. 3, 
University of Nebraska Medical Campus, Omaha, 
Nebr., sponsored by the Omaha-Lincoln Sec- 
tion, ASQC, and the Extension Division, Univer- 
sity of Nebraska. Contact Niles H. Barnard, 203 
Richards Hall, University of Nebraska, Lincoln 
8, Nebraska. 


. 9-11—Eighth National Symposium on Re- 
liability and QC, Statler-Hilton Hotel, Washing- 
ton, D.C., sponsored by ASQC, IRE, EIA and AIEE. 
Contact A. R. Park, Mail Stop 729, Westing- 
house Electric Corp., P.0. Box 1897, Baltimore 
3, Maryland. 


. . . 23-27—Third Annual ERA Convention and 
Management Conference, Hollywood Beach Ho- 
tel, Hollywood Beach, Fla., sponsored by Elec- 
tronic Representatives Association 


. . . 24-26—ASME Second Symposium on Ther- 
mophysical Properties, Princeton University, 
Princeton, N. J., sponsored by American So- 
ciety of Mechanical Engineers 


. . . 25-27 — Seventh Workshop-Seminar on 
Management of QC, Sheraton-Blackstone Hotel, 
Chicago, lll., sponsored by ASQC, course fee is 
$125 for non-members and $100 for ASQC 
members. Contact Seventh ASQC Workshop- 
Seminar, ASQC Institute, 161 West Wisconsin 
Ave., Milwaukee 3, Wis. 





into which you wish to transfer 





How to Transfer Your Section Affiliation 


A number of members have asked how to go about transferring 
to a new ASQC section when they move 

Just drop a post card to the Society headquarters office in Mil- 
waukee, indicating both your old and new address. Or if you have 
already moved and now wish to transfer to the section nearest your 
residence, indicate the section to which you now belong and the one 


We will take it from there, correcting our records and notifying 
the secretaries of both sections for you. 








DECEMBER, 1961 


. . . 27—Eleventh Annual All Day Conference, 
Sinton Hotel, Cincinnati, Ohio, sponsored by 
Cincinnati Section, ASQC. Contact Don Fleischel, 
2286 Deblin Drive, Cincinnati 32, Ohio. 


. . . 27—Sixth Annual Inland Empire QC Con- 
ference, California State Polytechnic College, 
Kellogg Campus, Pomona, Calif. Contact S. 
Roy Wood, 1305 S. Rimsdale Drive, West 
Covina, Calif. 


. . 29-Feb. 2—AIEE Electrical Engineering 
Exposition, New York Coliseum, New York City, 
sponsored by American Institute of Electrical 
Engineers. Contact Reber-Friel Co., 117 S. 17th 
St., Philadelphia 3, Pa. 


. . . 29-Feb. 2—Measurement Short Courses, 
Arizona State University, Tempe, Ariz. ($200 
fee for lecture program and $125 fee for ex- 
perimental program). Contact Prof. Peter K. 
Stein, Engineering Center, Arizona State Uni- 
versity, Tempe, Ariz. 


.. » 30-Feb. 2—E£ighteenth Annual Technical 
Conference, Society of Plastics Engineers, 
Penn-Sheraton Hotel, Pittsburgh, Pa. Contact 
SPE, 65 Prospect Street, Stamford, Conn. 


FEBRUARY 


. . . 1-9—National Winter Convention on Mil- 
itary Electronics, Ambassador Hotel, Los An- 
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geles, Calif., sponsored by IRE. Contact Mat- 
thew E. Brady, Technical Program Committee 
Institute of Radio Engineers, 1 East 79th St 
New York 21, N.Y. 

. . . &10—Three-day course on the Evaluation 
and Interpretation of Physical and Chemical 
Testing Methods, Downtowner Motor Inn, Kings- 
port, Tenn., co-sponsored by the Chemical 
Division, ASQC and the Northeast Tennessee 
Section, ASQC. Contact Stanley A. Murray, 
Tennessee Eastman Co., Kingsport, Tenn. 

.. . 15-16—Twelfth Annual Conference, Ciem- 
son House, Clemson College, Clemson, S. C., 
sponsored by the Textile and Needle Trades 
Division, ASQC. Contact W. S. McMann, Dan 
River Mills, inc., Danville, Va. 

. . « 1822—47th Annual Meeting, Technical 
Association of the Pulp and Paper Industry, 
Commodore Hotel, New York City. Contact 
TAPP!, 360 Lexington Ave., New York 17, N.Y. 
. . . 26-Mar. 2—OQC Course, American Manage- 
ment Association Academy, Saranac Lake, N.Y 
Contact AMA Registrar, 1515 Broadway, New 
York 36, N.Y 

MARCH 

. . . §$9—Thirteenth Pittsburgh Conference on 
Analytical Chemistry and Applied Spectroscopy, 
Penn-Sheraton Hotel, Pittsburgh, Pa., spon- 
sored by the Analytical Chemistry Group of 
the Pittsburgh Section, ACS and the Spectro 
scopy Society of Pittsburgh. Contact Dr. C. F 
Glick, Applied Research Laboratory, U.S. Steel 
Corp., Monroeville, Pa 

.. . &9—Middle Atlantic Conference, ASQC, 
Statier-Hilton Hotel, Washington, D.C. Contact 


Gilbert L. Maton, John |. Thompson & Co., 1118 
22nd St., N.W., Washington 7, D.C. 

. . 17—Annual QC Seminar, sponsored by 
the Southern Connecticut Section, ASQC, in 
conjunction with the University of Bridgeport, 
Bridgeport, Conn. Contact Theodore H. Reuther, 
Bryant Electric Co. Box D, Barnum Station, 
Bridgeport, Conn. 

. 24—Annual Forum, University Center, 
Western Michigan University, Kalamazoo, 
Mich., sponsored by Battle Creek-Kalamazoo 
section, ASQC. Contact Dr. Andrew C. Luff, 
3504 Canterbury Road, Kalamazoo, Mich. 

. . 24—Seventh Annual QC Symposium, Dan 
Rogers Hall, Texas Christian University, spon- 
sored by the Dallas-Fort Worth Section, ASQC. 
Contact Mark R. Seldon, 810 Cedar Hill, Dallas, 
Texas. 

.. . 27—Rochester QC Conference, Univer- 
sity of Rochester, Rochester, N.Y., sponsored 
by the Rochester Section, ASQC. Contact Wilbur 
C. Myers, Delco Appliance Division, GMC, 391 
Lyell Ave., Rochester, N.Y. 

. . . 29-30—Conference, Administrative Appli- 
cations Division, ASQC, Ecole Polytechnique, 
University of Montreal, Montreal, Quebec. Con- 
tact J. B. Pringle, Bell Telephone Company of 
Canada, 1050 Beaver Hall Hill, Montreal 1. Que. 


APRIL 

. . . 46—Eighth ASQC Workshop-Seminar on 
Management of QC, Hotel Roosevelt, Los An- 
geles, Calif., sponsored by ASQC, course fee is 
$125 for non-members and $100 for ASQC 
members. Contact Eighth ASQC Workshop-Sem- 


inar, ASQC lastitute, 161 West Wisconsin Ave., 
Milwaukee 3, Wis. 

. . . & Thirteenth Annual Advanced SQC Insti- 
tute, University of Connecticut, Storrs, Conn., 
co-sponsored by the New England sections of 
ASQC and the School of Business Administra- 
tion. Contact R. M. Story, Jr., University of 
Connecticut, Storrs, Conn. 

. . « 11-13—Technical Meeting and Equipment 
Exposition of the Institute of Environmental 
Sciences, Sheraton Hotel, Chicago, III. Contact 
H. F. Sander, Executive Secretary, P.O. Box 191 
Mt. Prospect, Ill. 

.. . 14—Second Annual Forum, Toledo Sec- 
tion, ASQC, Hillcrest Hotel, Toledo, Ohio. Con- 
tact T. R. Meyer, Owens-Illinois Glass Co., 
Box 1035, Toledo 1, Ohio. 

. . « 18—The Complex of a Program Quality 
Control System, Stanley Club, Pittsfield, Mass., 
sponsored by Pittsfield section, ASQC. Con- 
tact J. L. Roberts, Jr., Ordnance Dept., Gen- 
eral Electric Co., 100 Plastics Ave., Pittsfield, 
Mass. 

.. . 27-28—SQC Conference, Hotel Anthes, 
Fort Madison, lowa, sponsored by the State 
University of lowa Section, ASQC. Contact G. J. 
Narigon, lowa State Industries, Box 316, Fort 
Madison, lowa. 


MAY 

. . « &10—Twelfth Annual Electronics Compo- 
nents Conference, Washington, D. C., co 
sponsored by AIEE, EIA and IRE with par 
ticipation by ASQC and SNT 





CONSULTING SERVICES 


Responsibility of the American Society for Quality Control, Inc., for Consulting Services advertising is limited 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements 
Qualification requirements for the several grades of memberships are set forth in the Constitution of the 
Society. Business card ads are available only to members of the Society—12 insertions $100.00; 6 insertions $65.00. 











Epwarp A. REYNOLDS 


Fellow, ASQC 


LIGONIER, PA 


R. R. 3, Box 258 
Greenwood, Indiana 


SUTHERLAND-JACOBSON & ASSOCIATES 


Consultants in Quality Control 
Inspection Procedures, Process Controls 
Statistics for Research and Development 

M. L. SUTHERLAND, Pb D., Fellow ASQC 
H. J. JACOBSON, Fellow ASQC 


BERNARD HECHT 
Fellow, ASQC 


Planning and Staffing Q. C. Organizations 
Quality Improvement Programs 
Reliability Training and Indoctrination 
5455 Wilshire Blvd. 
Los Angeles 36, Calif. 


Telephone: 
WEbster 8-5271 














Training Programs 
Consultant to Consultants 
STATISTICAL ENGINEERING 
INSTITUTE 
Ff. E. SATTERTHWAITE, DIRECTOR 
Fellow, ASQC 


8 Fuller Road 


Wellesiey 81, Mass CEdar 5-6335 


Consulting Services in Quality Control 
Since 1945 


RALPH E. WAREHAM 


Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York CEntral 8-3715 


FRANK H. SQUIRES 
Fellow, ASQC 
Consultation 
Reliability Organization 
Quality Control System 
Cost Control 
Surveys, Training 


4700 Crenshaw Bivd. 
Los Angeles 43, Calif. 
AXminster 1-3213 














QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN, MASS 
DAvenport 4-5446 


Organizing for Quality Training 


Quality Control Consultant 
HARMON 5S. BAYER 
Fellow ASQC 


Telephone 
WOodward 5-3796 


1154 Book Building 
Detroit 26, Michigan 


Management Controls 
FOUNDED IN 1945 


References and Literature on Request 
699 Rose Ave 
Des PLarines, ILL. 
Vanderbilt 4-1317 


Senior Partner: 
W. E. JONES 
Fellow, ASQC 














WYdown 3-2234 


JOSEPH MCOVSHIN 
Pellow, ASQC 


Management Service To Supplement 
Your Staff 


St. Lowis 32, Mo 





9220 Old Bonhomme Rd 


HUnter 7-5747 
IFHOMAS A. BUDNE 


Fellow ASQC 


QUALITY CONTROL « RELIABILITY 
STATISTICAL ENGINEERING 
3 DUNSTER RD., GREAT NECK, N.Y. 








VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast. 
Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASQC 
QUALITY CONTROL ENGINEERS, INC. 
6399 Wilshire Blvd., Los Angeles 48, Calif 
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Product Education Service 


These advertisers provide educational information on their products 
ding the services of your journal, Industrial Quality Control. 
When writing or talking to advertisers to inquire about their products 
lways remember to say you saw their ad in Industrial Quality Control. 
Advertisers in This Issue 
Key Number Page Key Number Page 


Atlantic Research Corp. . 54 A-65 Nikon, Inc. OBC 
ha A-70 Power Instruments, Inc... 37 
QC Personnel Service 32 
Remington Rand Univac. 53 
A-58 Rex Gauge Co. . 6 
A-18 Sheffield Corp. 25 
A-62 J. T. Slocomb Co. 39 
A-53 P. A. Sturtevant Co. 31 
Thompson Ramo 


Wooldridge, Inc. 44 
; . United Technology Corp... 32 
-12 Lufkin Rule Co. A-21 Carl Zeiss, Inc. 1 


Advertisers in Previous Issues of Volume XVIII 
Atlas Chemical Industries, Inc. Locbes ae 
Autonetics, Div. of artin- er : 
North American Aviation Option! Gant Co. 
Ce nom gems Packard Bell Electronics 
eainas Wage \<. Process Simulation & Analysis 
arborundum Co. QC Engineers 
elanese Fibers Co. Richmont, Inc. 
oulter Electronics, Inc. Testing Machines, Inc. 
Davidson Optronics Transitron Electronic 
reater Muskegon Section, ASQC Unit Process Assemblies, Inc. 
. G. Haddrell Vinco Div., Vinco Corp. 
Howe Services Waldes Kohinoor, Inc. 
IBM Corporation Winslow Mfg. Co. 
Mail the post card at right to obtain further information about any of 
e items appearing in advertisements or new products and new literature 


escribed in the “What’s New?” department, pages 36-39. 


Please type or print the key number of advertisements, new products, 


or new literature. 
ADVERTISERS 


Att: Product Education Service, 12-61 


(This Card Is Not Valid after Feb. 28, 1962) 





Kp neret 


INDUSTRIAL QUALITY CONTROL 


6185 Plankinton Building 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 
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EFFORTS 


for a good 


CREATE A COOPERATIVE ATMOSPHERE 


With Elliott Quality and Reliability Motivators. ing it pays to fully investigate the many 


Colorful and effective reminders that keep your advantages of this tested and proved ap- 


program out-in-front where it belongs. Designed proach to greater cooperation from the work 


specifically to lower resistance and raise active level. 


| ticipation. 
a ee Why not ask for your free samples today? No 


More and more A.S.Q.C. members are find- obligation — just forward the coupon below. 





SELES OE 


ELLIOTT 


SERVICE COMPANY 


30 N. MacQuesten Parkway 
Mount Vernon, N. Y. 


VE RE 2 


ELLIOTT SERVICE COMPANY, INC. 

Dept. 12, Mount Vernon, N.Y. 

Please provide me, without obligation, further information and 
multi-color samples of your Quality and Reliability Motivators. 


NAME TITLE 


FIRM 
ADDRESS 











NIKON 


PRODUCT EDUCATION SERVICE NO. A-65 


OFT i PAL 
COMPARATOR 


new model 3A offers unusual screen brightness and 
image resolution — features zoom-condenser system 


The unusual image brightness, definition and accuracy 
achieved in the new model 3A—to the very edge of the screen 
—is a credit to the quality and design of its optical system. 


The new Nikon model 3A permits surface as well as contour 
inspection—independently or simultaneously. And controls are 
provided for adjusting the intensity of each of the illuminators. 


The surface illuminator may be used 
obliquely to emphasize surface texture. Or, 
for greater measurement accuracy, the sur- 
face illuminator may be used in conjunction 
with lens-mounted, half-reflecting 45° angle 
mirrors to provide shadowless light on the 
optical axis. Contour illuminator employs a 
special zoom condenser matching system. 
Convenient control simplifies adjustment for 
optimum illumination at each magnification. 


features 


new 14 
screen 





Model 3A is normally supplied with a choice of one or more 
standard lenses in magnifications ranging from 10x to 100x. 
Other magnifications are also available on special order. A 
3-lens turret supplied as standard equipment, facilitates 
instant changes. Focusing is smooth and effortless. Utilizes 
leadscrew drive with scraped ways and adjustable gibs. 


The model 3A is equipped with a sliding hood 
which may be drawn out to shade the screen, 
or can be retracted to permit ready access to 
chart or screen surface. The overall diameter 
of the screen glass is 14%”, designed for use 
with standard charts. 


The new Nikon 3A accepts a wide variety of 
micrometer stages, holding fixtures, protractor 
screens, charts, photo attachments, and other 
accessories. For details write to Dept.10-12 


=.) NIKON INCORPORATED _ Instrument Division 111 Fifth Avenue New York 3, N. Y. 


Makers of optical inspection instruments 
ing instruments, cameras, telescopes 


Dinoculars an 


scientific and industrial microscopes, survey- 


other precision optical equipment 














